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(54) MEMBER FOR DISPLAY DEVICE. AND THE DISPLAY DEVICE USING SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a member for a 
display device and the display device, which prevent 
precision deterioration in precision thereof and the 
occurrence of cracks. 

SOLUTION: The member for the display device 
comprising a rear plate 1, which is provided with an 
electron source and a front plate 2 disposed facing 
thereto via a spacer 3, is made of a ceramic which has 
Young's modulus (E) of 120 GPa or larger, specific 
rigidity (E/p) of 40 X 109 cm or larger, linear expansion 
coefficient, from the ordinary temperature to 400 C, of 
7.5 X 1 0-6 to 10x1 0-6/° C and void occupying area 
ratio of 6 %b or lower. 



r 



1/ jy^v ^ 



^ ^ 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



JP 2004-146352 A 2004.5.20 



(19)H*HW»lfCIP) (12)^ H ^ ^ ^ ^(A) (ll)1fiTtil®5^MS^ 

(43)&WB y<ai6 ^a2QB (2DOfl.5.20) 

(51) Int. CI.' Fl •^'-Tn— h* 

HOI J ffl/ar HOIJ 29/87 SCO 32 

HOI J 31/12 HOIJ 31/12 C 5C03e 



(21) aaips^ 

(22) ajIPB 

(31) g5t«^a»# 

(32) S5fea 
@3)@9&li£SB 

(31) 

(32)esfeB 

@3) e$&ni£9is 



1t®2003-173913 CP2003-173913) 
^gcl5^6^18H (2003.6.18) 
#®2002-177390 ff'2002-177390) 
7m4#6^ 18 B (2002. 6. 18) 
B:4cS (JP) 

#©2002-245335 (P2002-245335) 
^gtl4^8.B26B (2002. 8. 26) 
^T^m (JP) 



(71) ajHA 

(74)ft3SA 

(72) J|IB# 

C72)SIW«' 
(72)5ira# 
F^*-A(; 



000006633 
100104318 



sjiS]g;iini?s«(iBr i s i osia m-t: 
— s 

S jasmin P^mStftOT 18 1 OSii m-): 

mn^mw^mm i s i o«jft mn: 

n) 5C032 AAOl CCIO 

5C036 EFOl EF06 EG02 EG50 



(54) \mi<a^m f'fx:/w«sR«»*ravii^*fflv»fey>f;;^7^w5sa 



(57) 

^ (E) *M 20GPaUJi. JtBHi (E/p) *M 
0X10^ c mtUi^S J:c;#Sib^& 400 "C^T-©!^ 
3i«^*^7. 5X 1 Q- s ~i ox 1 Q- « /"CT'feO 

C^@] Hi 



1 



\ 
\ 

\ 



QOl ^JO - TO 
1)4.11.22 



SEARCH REPORT 



JP 2004-146352 A 2004.5.20 



[If 1 ] 

mmicm\^-^^ti^r'^xzru-fmmm^ur'$>r>T. ^v^*^ (e) am 20GPati± 
^ its'jtt (E/p) A^4oxio* c m&,±is i:xfni^ii^^ 4 0 0 °c^X'(ommmm^i3^ 

7. SxlO'^-lOXlO'^/ICT-fet), #l'Kc&#ffia^*^6%Jt(TT-feS-t^ 

im^m 2 ] 

-40~60'C©iS*®HF^tcj3t^;5f*aH*gia<l*Mxio^~lxio' ^ D-m 
Cit«« 3 3 

7';l/5-:f-. h is ^ZJ Xt-T ^ h ti' ^miSn^'P^ < t ^ l ffl;&4 0—9 

0«a%.— SSiCABOa (^ifix AT?a?nS7t;^aMg, Ca. Sr. Ba*^8Stf 

n-5ia. Bt?asn57c^t±Ti. si. sn*^p>S(fnsia*5^-ro)T'S^ni) 
fig^* 1 o~6 o«a%-&WLfc-b^5-y^x*^S^§cfc^#ISi:r§l«^« 1 

Clf 4 ] 

-M^ A B O 3 T-a5n5fi!c^J-^fet)-li-/-c^S] 1 0 0 M«gPtcSt 3 0««g|5JWTO^ 20 
ilOfi8i^*^#L/£:-t^5->i'X*^e.*»J. ±fa^4Pfig^J-i:bT-^ftW7!fV%l 5.-9 

[IS*« 5 ] 

T 4 0-9 OMa%$Wb. ±§B — llSS'f', A-pS2tl57Elg*^Ca. BT'S^ 

nS7c^*<T i •p^5iii:%4fffiii:-rsit*«3Sfcl±4lclB«©7*-<'x:^H'^BfflS» 

6 ] 

y :t }\y 7. 7- y ^ U 7. Y ^ -< h fy' ^ mi£ n ^ ''P ^ < t I 4 0 — 9 
oa«%. — ^^MOz (St'.MT'«^ni.S*{±Ti. Si. Sn. PbA^Satftl 30 
Sia^^fo ) -PS^n^^^J-^lO- 60Ma%#^L?c:-b^S-yi^X3b-'i^;S:;5.«li: 

*#iifr5fS*:ai^fet±2fcf3«g©7*'«'xyn'^sfflgi5«o 

C!f 7 ] 

. ilW#a^5aS57t;*Sl{t!fa%3-4 0afi%. RZf mm^JM (OmitVlS ^ 5 8 0 MS. 

im^m 8 ] 

T y :t )l X V- ^ ^ h n ^ Zf 7 T ■$1 ^ h ■fy' IE> m IS tl ^ IP fS: < t i> 1 4 0 — 9 40 

oaa%,— SS^XO (^4". XT-g^tl-STC^liMg. Ca. Sr, Ba*^P)Jltfn5 
lffl^5^-r. ) •ea?n5fi2^)-^10 — 6 0aft%#^Lfc-tr^5-y^X*>S5S:Sili:* 

i*ai:-r«ie:^«i sfci±2Ki2«eo7'w'x:/'u-rsefflgp«o 

Clt«« 9 3 

-m^xor-mt ti?>^^ t^$>t>-^tci^i^ I 0 oMagptii^hfL. 3 0 mm^i^j.T <Dmta 

mm%'^^ vr rj: ^ ;i t ^^mtt ?>n^m 8 icmm(07' -( 7. yu-f mutt o 
in^m 103 50 



JP 2004-146352 A 2004.5.20 



i?;l/=j-T^2 5~5 5aa%. ^^iJ^ T ;\y ^ i- t mit9- ^ > ^ tj: >;) , ±%iT }V ^-t t 

mit^ ^ > iDimifQ^ 1 0 0 mm% t i^Tc t ^ . 7 s. -r ^ 7 2 ~ 9 3 mm%. uit^^i/ 
[if 1 1 ] 

[ 0 0 0 1 ] 

[^B^©M-r SS1il5^>P3 10 

[ 0 0 0 2 ] 

[tje*©fi^«B] 

?*f5fej;»3. y'^x^'r-fxyu^ (PDP) . y'yx-rTiy-^]im^m7''<xyu^ (pa 

LC) , ^-f — ;l'K-i5'y->3>--r-i'X:/l^-<' (FED) UtOT^-rXT^U'T^Sti, 

ffi v> ?) n T V 5 o 

[ 0 0 0 3 ] 

fi^iJ^tfy-C — ;l'F-n:=-y>'3i/-xi'X:^U"< (J&lTFED^ISc-r) li . M I icmT J: 20 
?nfc:Hu®«2i:*^e,^»). ±i2W®ffiWc|^11lai::5:S«?M^. tUSffiZtc^^f* 

[ 0 0 0 4 ] 

±IEF E Dfc*5lt^W®tgl ^X^--9-3t±. F E D i:^?tlia©^<«f^;?jy- KU-^' 
^ oL-ZTy" ^ xyu^ (Ji^T C R T t *S;-r) tcfflV^€.n5;«7^XiaK^W^?gB%7^-<xy 
W-r (iJiT L C D BSE) 0»SS$BOlSfflC<tt>T:<f^Xt±^T?gJ5g^nTV>^o 
[ 0 0 0 5 ] 

ciDWBffii-^x-? — -y-s^^fie-r^t^otUT. iitff3tMi{ci±A i 2 03 ^1 o — s so 

0^:;!/%. CaO^20~70^r;l'%. SiOg^MgO, SrO. BaO. ZnO, T 
iOz, Y 2 O 3 - La2 03^25^^;l/%JWT. ZrOz. Liz Ox NazO, Kj 

0^1 5^:;l/%i;(T-g-*b/fcaKffl**^XA^P.^'3. -VVi^'^SS—l 24GPa, ifcHI 

1433. 4 — 38. exiO^cm&th'SO — SSO'lCtefelJS^^SmSLS. 4 — 9. 

7 X 1 0" ® /1C*^:5^^nTV^5o 
[ 0 0 0 6 ] 

'i;^ (L i 2 o • 2 s i O2 ) ^#WL. MoL i 2 o o-^*«*^^{b4^Ma^»T? 4 - 

8HM%T-fe5**-7X-b75'yi7XA^6!S:t), "Wi^^gS— 120GPa. JtlHtSQ 
. 4-47. 1X10^ cm, RZf-50~70X:iC^lf^Uim^^®.6. 5-13. 0 40 
xlO~^/°CA^^2nTV^S. 
[ 0 0 0 7 ] 

#fiti:iW3tctt. ■^>^^Rtfl?ae^9^*^^i^^/>t,©^:bT. s i 02 *5 o-e 2B.m% 

. PzOs^S— 10fi«%##LT;S:»?, Al203:S:2 2~26«a%, LijOS 
~ 5 mM%. MgO^O. 6 — 2aa%, ZnO^O. 5 — 2aa%, CaO^O. 3 — 
4&m%. BaO*0. 5 — 4««%s Ti02^1~4aM%. Zr02*l~4Sa 
%. A s 2 O 3 % 0 - 2 LT^ 0. i^StifcbT/S — 5 31 @ <* ^ ^ WT 5 

;y^x-tr^~>y^'X4 0-9 5 mm% ^ it^ ^ ^ m T y ^ — 5 — 6 omm% 

$*-r^S^Sfi!c*^e.^t). -Ir^^i^^^MZZ-igSGPa, 50 — 360*0^*1^^ 
mm^^^tl^ 0 . 3 — 5. 0X10-^/1C. |^eS?^*^2. S-ll. eW/m-K© 50 



(4) 



JP 2004-146352 A 2004.5.20 



[ 0 0 0 8 3 

1 3 

!ltM200 1-261 

35:iie 2 3 

4#gg200 1-1 84624#i^^ 

c#f^iffle 3 3 

#8^ 2000-95559^^^^ 
[ 0 0 0 9 3 

[5IW*^8??*LJ:-5i:-rsSIS3 

1 ic^-$ tlT ^^UT' li-^ :y -^f^lt ^ ^ms.'^i^^ i> (D (D . JtHHSA^SS. 4 — 3 8. 6 
XIO^ c m ti&< . *fc#lt3S:M2tC^^nTV^^gP**Tli-^>^*^9 5~120GP 

a tffiv^c cns^WMffi 1 •^;^-«--9- 3 if e fe ia-^i1.:t) 

[00 1 03 

W®«1. bCS«z2, 3 St/ffia^ 4 *g-&-r -r X ^ 

as^aST-O. 1 3 3 X 1 0" ^ P a@**fct±^-n«±om^«^K:-rSiB>SA^feS*^ 

[00113 

V ^ ig * © ;«r ^ X T ira X » a *^ ± & * V> t 3 S 3b^ * t> „ 

[00 1 23 

Sfc, 4tl¥35:i«3tE:^?nTi/^S-tr^5-yi'Xf±. S^3i^i![A^0. 
3~5. OX 1 Q - « /rfllV^fcii). ffiSi5«tCg^-r5ISfCg^a5T'©i'^-y^©%^{C 

S i: 5 a *^ ^ ^ o 

[001 33 

^t'^m^ F E DiD«#l*^fg@^*i:5:V>c: ^ f&m ii ^ < ^ =f o ^ n 

[00 1 43 

[00 1 53 

[KS%«¥}3fe-r5^ci6©^®3 

(1) ±f2HS«:S?j*-rsfc460*ifilW®7'w' xyu-rSfBfflglJtJli. «?j®*fiSAfcW 



(5) JP 2004-146352 A 2004.5.20 

feOT-feoT. (E) *M20GPaJ.;^±> itM^ (E/p) *^ 40X10^ c 

mJ.X±, ma*^e.400"C$-PO«IK5i^&*<7. 5X 1 0" ^ ~1 OX 1 0~ ^ /1CT? 

[00 1 6 ] 

(2) »^L<i±. *fiBj©x Y X7'n'ssffla5t^^±. ±sb (i) o^^itfiicin^T 

. - 4 0~6 OlC(OiSg®iBrttfett5f*»H*gSxfii*M X 1 0^ ~1 x l 0 ' ^ q . 
[0017] 

cfcOBiL<{i. ±12 (1) . (2) jcemov^-r xri^-rssfflgutj {±. Ti2©v^-rnA^ 

0~90«»%. — fiS^ABOs (^(f. k Tm.^ n^ftmau g . Ca, Sr. Ba*^ 

e>aiftisiii. B x-mfE ti^TtmiiT i . si, sn7b^p.aifn5ia^5^-ro)T« 
snsfig^^ 1 o~6 ommx^-^m hfc-t^ ^ y xt^ ^^^^^f xyu-f mmm^i^ 

(4) ±12 (3) fc^oV^T, T;!/?^. 7*;l/Xx^'i'hfc-j:t>*X7^T^fWh*^e.aifn 

si!>^< t 1 mt±m-m^A B o 3 x-m-^s ti^^^^^t^-^rcmm i o osagptcw 20 

{t-=? \ 5~9oaM%. mmnm^ 5 am7zmmit%^ z - A Qmm%. ^zf&i 

m^m<Dmitm^ 5 ^ 8 0 mm%^m I. r rs: ^ ^ mm rn^in o 

(5) ±ia (3) ^fct± (4) ^^:43^^T. 7;L'5^%4 0~9 0««%-&*b, ±E-«S 

o 

(6) T;!/?-^. 7*;l/X7^^fhj3J:t5X-rT^-rhA^e.Sifn§^:a<i:feia*4 
0~90aM%x-|ISSCMO2 C^fp. UTmt£n?>7zmitl i . Si. Sn. Pb*^^ 
aifti^ia^S^To ) Ta?n5J«$)-*10~6 0MS%-&WLft-tr^5^;/i>X*^e.* 

(7) ±IE (6) tfel/^T. 7;U5-^. 7*;1/X7^^-I'h. X7"7^-l'h*^e>atfn5i!> 
«:< tfe iai:±IB-«Sii:MOz T'a?n5fi!c^i:%St>^i:fci^?Dl 0 OKSSStc^^L. 

3 o«agl5J.;(T'?D^i)0fiK^J-%^*Lfc-fe^5-yi7X*^c>^t). K?iinfig;5^i:LT-^{tT 

1 5~9oM«%. mmmm.f^ 5 a m.7tmm.it^^ 3 ~ 4 0 m.m%. Rz^^m^ 
meomit^^ 5 ~ 8 0 mm%^^ ^ ^ 7" ^ :^-:fu>f mmms^u o 

(8) 7;US-?-. :7*;l/X7^5'l'h. X-r7^f'<hft^6StfnS^!>«:<tt,ia«-4 0~ 
9 0fi«%,— Ig^XO (^cf. XT-a^n^TC^tiMg. Ca. Sr. BaA^^Sffn 
Sia^^-To ) T-S?n^^5:J'^10~6 0a»%^*bfc-lr^5>y^XA^6JS:^7^-< 
xy ^SfflgPWo 

(9) ±iB (8) ti:*5V>T. 7*;l/Xx^-Yh. Xf^7^f-rh7b^P>Slfni>'> 

1 ffliiXOT-a^nSfiK^i-^fe^^-lir/'c^ai 0 0 Mm^lcM V. 3 oa^gPtiT 
©^linfig^^%#WLrc-lr^5-yi>XA>P.&0. S^Jrafi)t$^i:LT-SS{kW*-:x^:i 5~ 

9oa«%. mmmmm 5 a mTimwtitm^ 3 4 omm%. Rxf&im^m<^m<tm^ 5 

•~8 0 mmx-^m Lx :s>7' ^ xz^iy-f mmm^Uo 

(10) i^;l/n-7*2 5~5 5Mfi%x SgP*^7;l/5-?-tg?{b^^'>'A^P>:&!3. ±12 7 

;v^-r tmit^ ^ >(Dm^^ 1 0 0 mm% t htc 1 1 . 7 jus. -t^ 7 2 - 9 3 mm %. ^ 

{b^?>'%7~2 8fia%-&WLfc-b^5-y^Xft^&:a:5-r-i'X7'lx-r^gffl§PMo 
[0018] 

±12 (3) ~ (8) icmi^. 7 )V3.-r^ 7*;l/Xv^^-l'hfe<ttfX-r7^f'i'hO'5-&T'{± 
. 7;b5-?-*^»$LV>o — ISSCABOa. MOzfeJct/XOOp-^TJi. ABO3 



JP 2004-146352 A 2004.5.20 



( # C a T i O 3 ) :y if m ^ < -V ^ . K ^ * e i6 » S L o X 

7-T ^ h . y t J\y 7. 7- -< h ^ m fern It . ^■ng^*0-\'>^'•^3b^^gV^;^:i6. ±IS 
raSlABOs (#t«:C a T i O3 ) 3b^-Wi^sp*fl5<«KT-#5fc46»Sbl/^o -SSSJM 

COO 1 93 

(1 1) *Sia^Ox-i'X7°P-f'S«t±x ±12 (1) 7b m (1 0) (Oisint-^lctimtO'r ^ 7. 

[ 0 0 2 0 ] 10 

[0021] 

*^B^©x-i'XrU"l'SMffla3«tt. -VV^* (E) *M 20GPaJii±. ttWtt (E/ 
p) *^4 0X10^ c Tnl:JL±X' ^ ^ o CtXlC^-DT . «*«^C<t•:^T|g*■r^S^CctoT 

c 0 0 2 2 ] 

s rc. -Y X ^^i^-rssfflgp** {ix Sia*^ 5> 4 0 0 ^ T-ioigi^§ie^SAW . 5 20 

X 1 0" ® ~1 ox-i o~ ® /iC-e^5o dttfcioT. ttSffilRtfX^— -^-sirbT - 
•Sfc:J6s S-&gi5T'^D ^ ^ ^ ^DM^tc J: ^ ^BF^asoX^ U - StCcfc^SBOWa 
etc. ^1?-r K (SWffia^s^ 6 %fe(T. » * b < « 2 %JjtT r S c i: k: J: -3 

[ 0 0 2 3 ] 

Sfc. ^^WtDT*'^ X irU-r^BfflgPWfi, - 4 0 - 6 0 ■C©MSiEHF«9tC«5lJ 
#JSiaM*MxiO^~lxio' ^ Q-m. itiiif$b<t±lxiO*~lxio' ° 30 
n-inT35»}. *^Oi*a@^g;Si©igfi«^A^- 5 ~ 5 %/°CT'*.5 L < . cn 

[ 0 0 2 4 ] 

i||@WfiStfil*^i6f ^5 fcv ll®«zifcfiiiienfcl^8ii ai:M®«2tiHi^enfc^« 
i*2a©HtC«ia*^4C. mi?SS[ttJtC<t^«^^*M#e.n:4<:&5f::46, X-?--9-3lcfe 40 
v>TliltSl ai:M)ti*2atc*-*^smBE^ai*'S^v>aSO^e^'l4, o«»3«V^'t*aS 
«»5i^:«-rs <! i: A<i£5.St -73, {* « @ WfiSiffl *^ IS f ^ S i: s X-^-itSg^c 

tcmi^jb^jiO F E D <0«ffi*^%»5 n«: V> C ht^f^. ^±*SSi^i*Ttt«:<STO©1i14 
^M^fc«*4ti2'St^nTtTl/>5o "tcDtzib. W®ffilS.lfX-?--9-3«. FEDtD 

[ 0 0 2 5 1 

coj;'5^-ri'X^l^-i'SSmgPM<Dio{i. 7 71/ 5:?-. y*;l/XT-^'i'ht$J:tfx-r7' 
^»-rhA^P>SlfnS'>:&<i;t.ia«:40~90Mjl%. — flS^ABOa (Sff, Afc± 
l/BJitufBtrab-pfeSo ) * 1 0~6 0fi«%^Sbfc-b^5-y^X*^6JgfiR-rSiii: 50 



(7) 



JP 2004-146352 A 2004.5.20 



A< T? # S o 
[ 0 0 2 6 ] 

*^*e9ti±. ±lS^B^5l^^t^•x^-•9■30±fig^*7';l/5•:^, ^^/VXT^'^-Th. XT- 
T ^ ^ h o o "^"P^j: < t i> 1 mco^^m.^ 4 0 ~ 9 0 m.m% t-r ^ n tic ^ -dt . mm^ lo 
^iS*7. 5xio-*~ioxio-^/t:tcis^-r-sci:*^T?t«o cicfcft. «® 

-Th. X -r T h 05 3 . 7 ;U 5 ¥ O L < l± T ;1/ 5 * » ^ < "Tn tf i 

[ 0 0 2 7 ] 20 
7 S 4 0 ~ 9 0 «a % . ±12— IS^I^. A T-*? n -5 C a . B T' ^ ^ tX ^ 

7ClS*< TiTfeSCaTiOa 10~60 *S % *^e>:S:S-lr-75ytJ^X-e & S t± . 

-r^t^^x ^e>n§'xwxyu'.Y^«fflgi5*j«, (e) ;&2ooGPaJ.>i 

[ 0 0 2 8 ] 

*<60Ea%i»?*>^v^^^) fc«, is^3i«§jAM ox 1 0" ^ / t:j^±i::&>). mrc 

< ^Ji^o — 7 }V5.-f-. y ^ Jl^ X ^ ^ h i3 Xf X 7" T ^ ^ h ^ mi£ ti ^ 'J)' rji 
ti> ia<D^^M*^9 0«fi%J:»5t>^V^il-g- (±fE — fiftiCA BO3 SfcttMOz 40 

xoo^^aAM oa«%i»3fe'>^i,^^^) tea. ^iig?s«^*w. sx i o~ ^ /t: 

J.;4Ti:^5rc46. 1 atf X-?-iJ- 3 i: . tii ® ffi 2 jg-a-f 5 g ^5 X ©^1^ 

[ 0 0 2 9 ] 

fiK3i^§j*§S®ffi2tcffli/>5««**^x-^^SfflA"^xi:|5igs»cia;<-r-Sc:i:35)^T# 

[ 0 0 3 0 ] 

*^B^-Pt±. ±IS7;l^S-^-, :7*;l/X7^-7-Yht3j;D*X7^7^'-<hA^e.jM{fn5'>^<i: 50 



(8) 



JP 2004-146352 A 2004.5.20 



t 184 0~9 omm% ±tS-|SieAB03 . MOz igV^tiXOT-asnSfiSc^J-l 0 
~6 0Ma%i:^^fiSt^i:L. il£0±j5g5:)-(DeaiOO«»a5t*fL. ^iPfiK^J-^3 0« 

mmmm 5 a myzmm^t^ 3 ~ 4 omm%. at>*^j>^< i:^ 1 m<DWim^m comity 5 ^ 

[ 0 0 3 1 ] 

±E^infi£^li««14l«f^** i: LTf^ffl L. it Hd 14 R t>* ^ fi W ^ ^ v^ ffi 

itLte^^tcjc^s^^-y^cDfg^^isihL. - 4 o~6 0 °cic is ^ ww^^ m.m.m^ 1 

^*i»@#fiSiO?afi^Si%- 5~5%/'Ci:bT##ii1t*W-r«c:i:*^T-#5<. lO 

C 0 0 3 2 3 

Sfc. m'ta^^(D^mmi>i 3 0 mm^i^ATT S> ^ H tt)-^ Pi . -V^^^^AM 20GPaJ^^± 
, J±ffl14 3b^4 0X10® cmW±. *--3iaejS^*^3W/m-kj.>l±OiSl/^'(i^«itb^c 
- 40—60 1CK43tt5ftS[@#fi*tfii* lxlo'~lxlo'°Q-m, 

[ 0 0 3 3 ] 

±^mtU^^ (D-^m m±>^ ±si±&^ (Omm 1 0 0««g|Ifj:5*L5««g|5J:»)t.'>«:V^i:. 

Jt rc fc *t« 3b< $f S n ^ fc 46 T 5 o 
[ 0 0 3 4 ] 

SStffiA^iS-r i:, «a« 1 fcfiSit e>nfcl^® 1 ai:M®«2t{i^e)tifc^^f4c2 a 

^^^1 ai:^3teft:2ac*^*>5«ff^jS7b<?^i/^ga©jfe^'i4. -D ^ >!) m i^mmm um. 
sb. »®« 1 ®<*a[H*gtaffiji:?* bT<iMS < -r « c i: fc i o T. m=?(omm.^^mt 

[ 0 0 3 5 ] 

bTitig^Kl{£igTMfiKT'#^ i: t fete, mffl <D « @ * ff-^ f v> p, 5 » 

{fcTV;?f>'©^W«*^90a«%J:»3t^l/^h<*^@WSStAM X 1 0^ Q • mJ:t)*./jN 
. -K{tTi/:«fv«l X 1 0 = ~1 X 1 O' • Q • m(Of4:aH:&fitt«r'&-r5i:V>5^A^ 

6 a 1 5~9 oii«%-&w?-&5iii:*<$f*b<. ^^e14^:v^•5JS*^&ti3 o~9 oaa 40 

%-&*^-arS£:t*<i!$bv^„ 
[ 0 0 3 6 ] 

$fc. '>^< iaoJl«8»S^5 aS57cmB!fb1^*3~4 0Sa%-&W?-1*fcOtt. 

3a«%J:t)t'>^v>«^tc(if*SI@Wgmo?a*^i!j*<5%/^JW±i:*ti. SS^c5>f 
•rs<*M@SgSi*^;^t<*»?. -:5x 4 0««%J;»>t^v^«^tctt{*a@WSm*M 

X 1 0 = Q • mj:»5fe/jN^<*»}Si«i*tc3fi-:3<*^e.TfeSo mmwm.'ms aSSTcisiib 

[ 0 0 3 7 ] 

^P.(C, '>^<i:felffl£D^i^^«<DK{l:!|^^5~8 0M«%-g-*Sii:/c:<Dt±. 5««% 
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[ 0 0 3 8 } 

nic. ^^mm.^cD'n^ s. y x^m^^-tizii. mia&^i}^±m±^^ com.^ i o o mm 

[ 0 0 3 9 ] 

;^5•:^^:g^^b^^f>^D^ft^l0 0M«%^:Lfc^:#. T;l/5-?-*W2~9 3««%. m 
<L^5f>7bW~2 8aM%-&Wbfc-t^ = -y^X*^P.^i.o cmfcJ:*?, •^V^'*^. J±W 

iiRzsms.mm^m^mic^n Lmmmic X ^ ^ -y (D^^:^m±L. - 4 o~6 ox 
jc^ott s<*i«BwaKffl^ ixio*~ixio' ^Q-m. n ommmmpitctsif ^iii 

[ 0 0 4 0 ] 

«^2t^eUt«. v^;l/=i:iZ. T ?V S. i- ^ i: XS ^it=f- ^ > ^ m ^ t . lil^?i^iS*^8xi0 
- ^ ~9X 1 0~ ® /rtc^rSOt?. WBffilfcJ:tPX-<--9-3 4:LTffll/-> fcJg^. tO® 

[ 0 0 4 1 ] 

^ fc. (E) :6^ 300GPa J-^(±. SiSf5SjK 5 0 0 M P a J.;( ± . it BJ ft ( E / 

p) *^6oxi 0^ c m ± iz rj: :s> (D X' . mm m ic ^ T m^T ^ ^ ic ^ X mm & 
■r c tti^x^ 30 

[ 0 0 4 2 ] 

- 40~60'CtCfelt5*t:S[@Wgin;fii*lX10^~lxl0' ^Q-mfcb 

/J^ ^ < T- # -5 o 
[ 0 0 4 3 ] 

fllfc±tHPt^l aJ:»?m^i®^jKai^-li:T^?iei*:2 at«S§^-i^T?afi±#*<5febSI^© 
[ 0 0 4 4 ] 

ccT*. 2Ma%J:»)fc^!;>^v^ (^fb^^f><D-&W«*<2 8aa% 40 

<t»)^.^V^) •f*aSWSm*MxiO^ Q-mi»3fe/h?<*t)3!i«f*{Cjfi-:5<„- 

7';l'5^0#*S*^9 3a«%.kt}fe^v^ (^{b^^'>'0-&W»*WM«%J:»3'E>'> 
lxio'^0-m±»)t>:^#<«:5o±oT*5lia-Z?tt. 1X10^~1X 
10* ^Q-m(D^ii»at0fifr[^Wt-5?3Oi:bT. T ^ -T O-^m 7 2 ~ 9 3 MM 

[ 0 0 4 5 ] 

*<2 5M«%J:t>^i>^v>i:. *^l^!S^^*^8xio-^/XJ-:<Ti:^t). iMtc. v';l/n- 
a% J: ?3 t . mm^^^ti^ g x i o - ^ /t:w± t^^o^^T, sxio-^-g so 
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:^fei;t^Jg^^b^^><De^pl o os«%(ci>fLT2 s — s 5 mm % (d mm tr ^ (oti^tif^ 

[ 0 0 4 6 ] 

, x-?--9-3o-4o~6o r t felt 5 #:igH Wfi$t®ias«a^- 5~5%/t:i:-rs 

c i: T # 5 o 
[ 0 0 4 7 3 

(R a) 0. 1 /i m C P S L T ^: ft fig b . S ^ S5 fi ^ T 7V -r X 54 10 
SU^b, -W ^""^aS^jg-'^^l'Xa CJ I S R 1 6 0 ziPStt) T'SiJSb. 
^±IBaa^*T-|^bT]ti!l1± (E/p) *5t<fefco ±tH^1^3i^^a. -tr ^ ^ >y ^ X t^) 
l^^«»*Tt±SiaiK5i£0zi^^iS (J I S R 1 6 1 8) \Z^-oXm^t£n^. d^-TK 

U--tf-:7^'y->3.?4 (J I S R 1 6 1 ItPSE) ^CTPJS^tl^o ^*«@#gfi^ffl«J 

I s c 2 1 4 ii::^i6p>nfcSie)a^fi*T;os!iS73^»ca-:5#, - 4 o~6o'c©ia^S5 

[ 0 0 4 8 1 

T y it )V7.7-^ -< V^^. 7.7-7 9 ^ Y1^^. ^ ^ >m-7 L.^^. 20 

7 ^ X h h 01 >x 5? '1' M»*. ^{h^^^va*. mitJ^mm^. mit 
Ag}5i5. mft''^u^7Ai|s»5R«i:. -g?{bvv:*f:/t»5S. mmw^m 5 amTzmmitmisi^ 

LA^i.^. ^{bttiPHMtcfev^Ti 2 5 0-1 4 5 0*CT-i~3^F^^fig-rsc:i:JcJ:r3 

xn^ti?>o 

[ 0 0 4 9 ] 30 

mrcii. in^mn t LrX 7 ?v = ■)- A I 2 o 3 it^mQ 9 . 9%. vi^a^so. 4 n m:> 
tmit^ ^ > T I c (*iea9 8. 5%. w-mi&^mo . 7/im) ^^mv. 

0aM%tCjlvfLT3 3~12 2Ma%<Dv^;l/=i-7 (SfoT. i>?;l/3zi7. 7 }l 5. i- 

ximit"^^ >'(Dm,^ 1 0 omm%icn\^x 2 5 — 5 5 m.m.% ID i^jiy^i -7:> . ^e.tcT;!/ 
5-?-^ mit'^^ }\y=i -7 <D^^i^ I 0 oms.%izM i^x 6 mm% iDmi^stim^mtam. 

. Z^l'S if T'Zg-&L. ^ O m S O ^ ¥ IS T- ^ S ^ (c fig L . ^^.tC^fSl 

fb'l±l?ffl^{i:43V''Tl 600—1 800'C1?1— 3^H^^-r-5£:i:{::j;^T#e)n5o 
[ 0 0 5 0 1 

mmmmtLxit. -^mtcmit:^ j*. mit^ l.^ ^{l^ua. s^ua. 4o 

K -y h U -^7 A . ^ ft 7^ U If A H 5 . dtx 5. j% 5^ Bb © ?^ fio M t± . T ;1/ 5 

m^t"^^ -7 (Dm^ 1 0 0 mm%ic^ \^x I 0 mm% &L~f tommt^X'^n 

tf <5re»pgStt4v>„ gSl^i&SiJoati, ^i^tt c» t± 6 - l 0Sg%3b^W«L<. ^i^f*© 
gS«a©ISjSA>S«4~6a«%A<»$bV^„ 
[ 0 0 5 1 3 
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II m K L Tc ^ CO ^ m ^ (D ti^ is- V I.'' o m^l±. —::kmn(On^tS^7 ?V ^ i- 0 . 3—1. 
0 H m. ^ -y I . 0 — 3. 0/im<DfeO^1£fl3L. cn^ils^SP^LTO. 4—0. 6 

#7b^;^t<. L^-r V^o cn«. ife « *^ ^ - T' ;«C # ^ li o T ^^ ^ M 

< & o T L S o 
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fimh-r^Chica-oX. 3 ^<D§ai5«tt. §[ ?P ^C If P, O ^ *^ ^ < > i^i^M 

[ 0 0 5 4 ] 

a 1 li> *^Hj©7'^';^yu^gBfflSi5*^;grffiv^TJ^fig^nrcW®S 1 i:;^-^--9-3 i:* 
^trFED«:5^-r»r®BITfe5o 01fc^-rJ:5fc. FEDli, -^^igfc^SraBSffil a* 
,ffi^fcffa«l ^WM«l i:X-?--9-. 3St>*WS4;&:rVLT^lRliHH?n. ^3ti*2 
*a#®ll@^fii^/cM®ffi2i:A^e.^0, ±iSIS8ilaiO«^li^S[t±lLT±IEM^ft: 20 

[ 0 0 5 5 ] 

±iEFEDti. ^mw. I tm & ASLXsmmWiZK Js: K> . ^ x zf u mm f^^ ^ M^i^m 
n-r ^rd^tD^m^m^B^h. K^a^§goF^giJ^«sie*iJc«o. i 3 3 x 1 o~ ^ p 

W »?BSg§f^a5i:51-g|5©Mffi^lcJ:5WM«lRI^Bt®«2®SjefeSV^l±5Slg^l55ih 

■rsfci6. iTffiffi 1 Rxsmm^ 2 (Dmicx-<--^ 3 ^ xmmmicr 4 0 0-5 0 ox. 
c 0 0 5 6 ] 

2. X'^-^^■3RI/^ale4^3^:^t•r5at^i:LT^tffl■r§fci^>. isv^H'Ji4 3b^<2>st^So 

± fC 1^ + m m - ^ 5 m m a a[ © ffl Pi T- }^ fig ^ tl 5 o 

[ 0 0 5 7 ] 

±IS#®«l±fcX-?--9-3Rt/iilM4^^bT?*lR!ESSnfct3S«2©TS. IPSW 
1 tj^lpl-r 5®^ctt. i: ^ 2 a *<JgfiESnT43 D . Silg3i^tg[*^ 8 X 1 

0 ~ ^ /"c~ 9 x 1 0 ~ ^ /xmA(o0^ T^miici ^rm^^£ tirr,^ ^ o 40 

[ 0 0 5 8 ] 

tfc. ±fBt^^®«2^^JefiS^^nfcM?t^^^2a^±. m (R) X *i (G) . m (B) ©3ilfe 
-^i"- i: 5:5 O-P, 3 fcisv^T $ fcfiias fW 14 igJ S i: % « o. X - -9- 3 © S 
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[ 0 0 5 9 ] 

m (E) *M 20GPaW±. JtHItt (E/p) *<40X1 0^ c m i;l±iS ^ Zf'M ^ 
4 00°CST'O|i|g?l«|Sc*W. 5X 1 0" ^ ~1 OX 1 0" ® /'CTSU. :a?-YFd&W 

[ 0 0 6 0 ] 

Tfec}:<, SfcWBffil, 3 J;(^^<0g|5M. M ^ If ill M 4 ^ t « T ± o 

[ 0 0 6 1 ] 10 
[||M«RI] 

[ 0 0 6 2 ] 

CUSSCT I ) 

xXK-r ^-^i^-? A«»5fe, xxmti 'y L.m^. xx®!^^ y a«»*. xx^xha^ 
^"^Ata*. y^xh:h'rM»*, h i! {b ^ :/ «a 51? ^ si{bssg«»5i5 

im. 1 ] 
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[ 0 0 6 3 ] 

^Jl^VT, ?#Snfc^7.'^--9-|Si^^ 3 mm X 4 mm X 5 0 min©ftS4^CtC^H"JUfc^. S 

®^»tii5¥±§iiB? (R a) 0. 1 II micmmLxun^i'^mi.. T^x 
ar-m^L. > if m ^ m 7. m cj i s r i e o 2?psi) T-jij^u. =t(Dmit 

H0 14 (E/p) *5R46fco S«^g®®-1^-l'K.S*S«^ti::.UnML I ZEX-FSJCT 

1 0 0 <g t LTia^iftabT*i6fco 
mrc. mja*^e,4 0 0X;$T'<D*gl^?i«l!j'£-t^5>v^Xc^^1SM5:)-*TlcJ:-5iil^?ioail 
S:;^}* (J I S R 1 6 1 8) tCioTK^aXSSiODL-l 500-YT'S!J^L/Co 
^5>»C. mff>Un^m.m 1 Omm. JP*^ 2 mmOPaStlcJC^giJ LMC*^* U--tf-7 v 
•y->a.?4(JIS R161lSp«l)-e«!l^bfc. 

$fc. gU©Ki^^Sg6 0mm, )P^*2mmiDP3^4^tC«giJL. ^LTC^Ki^^fflV^T 

. J I s c 2 14 1 ic^tf>^nrcmm^^o:>mM:&^icm-^^&m.m^m^Lrco r 
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It. J IS C 214 1tSJ6P.nSi^tC. R=rXS/t (R:*t:fSH^a*i. r 
: aStfii. S : tti^ffiiM. t t i »3 ^ J6 fc . 

^fc. ^*«@«a$t<7)jSS«^TCR {±. TCR = C (R-4 o - 

Re 0) / R2 s/-l 00) ).X1 00 T'^J6rco CELT*. R - 4 0 H - 4 OXlK^lf 

^•LT. ^SS3|^<DiiPfiiSfcbT±IHi!l^ie«J:»5. "VV^^^^M 2 0GPaJW±. JtHiJtt*^ 
40X10^cmJ.:i±, ^|^51^S![AW. 5X10~*~8. 6X10~''/'C, J}?-YF 
I&^^*^6%J^^T. ISie»^*<3W/m-KJi^±. - 4 0~6 0X;tc:fel^;5<4:a@^ffiJx 

fii*M X 1 0^ ~i X 1 0 ' ° a • cm, ft^Hwestfiiosfi^^*^- 4 ~ 0 

SSil^^Ofcb, ^:^^^*M 20GPaJ-;<±. J±H!I1±*<40X1 0® cinJi^±, WlB^m 
SjAW. 5x 1 0~ ® ~1 OX 1 0" ^ /1C. :3^l'KcS*^A^6%J.;iT, ^e«i^*^3W 
/m-KJ.:^±. - 40~60"Cfc43tt^^*S[@*SiafiI*Mxl0^~lxl0' ^Q- 
cm, ■*«@WgmfiItDjagii{*^- 5 ~ 0 %/^OK**^Oi: LTffFffli Lfc. I^S^SS 
, S 4 JC^Rf o 
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[ 0 0 6 4 ] 

tftl^^!^*<l:feia4 0- 90«M%i:. — IgSABOs^ MO2 Sfct±XOT*a?n 
0~6 0M«%^$WLT:&:5i£5l4. Rtf?^in^5^i:bT — ^{b*^>;^7V^i 5 
-90««%. 5 a iSTC^^fb^^^ 3 - 4 0 M«%. R t5 ^ S O M ft ^ 

5 - 8 0 «a%^W LT* Sas^ (N o . 1 — 1-8. 10. 11. 13-17. 19. 
20. 22 — 26. 28. 29. 31. 32. 34. 35. 37. 38. 40. 41. 4 
3. 44. 46-50. 52. 53. 55 — 64)ti. 120GPaJ;i±Ol^V^-V>'^*^ 
. 4 0xi0^cmi;i±(DSl/^J±ffltt(E/p)fil. d?-YK.S*aa^6%WTx 3W/ 
m - Ki;i±tD^gSi^. '^S*^^400'C<OiBHrtT*7. 5-1 OX 1 0" ^ /"CO^^ 
S^m. - 40-60"C^Diaa[«5ffl[^T 1X10^-1X10^ ^n-mO^*«@#SifL 
5:W"r^^ i:t>[e:. - 4 0 — 6 0t:o?aaii5HrtTi0»a@^gjnO?aa[^^^ - 5 — 5 

cin^c54L.K5^(No. I-~39. 42. 45)li:. -V>y^;?)M20GPaWTT*fe 
t).M3^(No. 1—27. 39. 42. 45) tt. It Pill tt(E/p):6W0X10^c 
mt(TTS!9.SSi^(No. 1—9. 12. 18. 21. 33. 36. 51. 54) 
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S*^e.4 00°CO®HrtT?7. 5—1 OX 1 0" ® /'CO^BSa^^^^bTfcP.-r. S 

Tc. un m o . 1 — 6. I 5 . 2 4} It - 4 0 - 6 0 °c(DMAmmp^r'Wmmms.tn<D 

m T T- ^ fig L T fc fc 3 X hiiS ^ o T V> fc * % o -b ^ 5 -y X tc<fc tllf . -^m. 

[ 0 0 6 5 ] 

(*S£^J I I ) 

S ^ IC, J±«?fO i: LT ^ X 4 a^^4t14^K^N o. I I - 69 5>72 ^r:-r. 
TBCif^NQ. lI-69aSi02^*78%©;?J^X.K*4No. II-70t±SiO 
2 l%0;i?^X. Ki^No. I 1-7 1«S i Oz ««*6096O^^X. UUH o 

. I 1-7 2«S i Oz »Efi7 1 %T?®«tt*WL*^01f;^>d^^(D^f5X-PSSo =&M 
i^cDiBfig«a6t£:5^-ro 
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7.9E-K)9 


2.5E+08 


-9.11 


— 


58$ C-45 


3.7 


290 


78.4 
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3.6 


246 


68.3 


8.6 
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8.2E-K)8 
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64.6 
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59.4 
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4.0E+05 
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5§$ n-56 
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54.3 
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— 


3 
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2.3E^7 
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•«$ n-57 


3.6 
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66.7 


6.8 
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— 
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E-58 


3.5 
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62.9 


8.5 


4.4 


3 




-3.61 


o 


« n-59 
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54.0 


8.5 


— 


3 




-9.37 


— 
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3.6 
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72.4 


7.0 


— 


7 






— 


— 


n--6i 


3.6 
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65.8 


8.5 


• 4.9 


3 


3.6E^9 


4.3E'K)8 


-3.27 
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58$ E-62 


3.6 


195 


54.2 


8.6 


— 


3 


7.3E-K)9 


1.8E-K)8 


-10.17 


— 


58$ n-63 


3.8 
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75.0 


7.0 


— 


8 
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n-64 


3.7 
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64.6 


8.5 


4.2 


3 


5.4E+10 


7.1E-K)9 


-2.93 


o 


$5$ n-65 


3.6 
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53.1 


8.7 




3 


8.6E-I-10 


2.4E+09 


-8.44 




5K 11-65 


3.6 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the member for display units by which the tooth-back plate equipped with the electron source and a 
front plate are used for the display unit which comes to carry out opposite arrangement through a spacer. For 
Young's modulus (E), 120 or more GPas and the ratio of rigidity (E/rho) is [ the coefficient of linear 
expansion from 40x1 09cm or more and ordinary temperature to 400 degrees C ] 7.5x10-6 - lOxlO-6/degrees 
C. The member for display imits characterized by the rate of void occupancy area consisting of ceramics 
which is 6% or less. 
[Claim 2] 

- The member for display units according to claim 1 to which the volume resistivity value in a 40-60-degree 
C temperature requirement is characterized by the temperature coefficient of 1x105 - 1x1012 ohm-m, and 
volume resistivity being -5 - 5%/degree C. 
[Claim 3] 

The member for display units according to claim 1 or 2 characterized by consisting of ceramics which 
contained the component expressed with a general formula AB03 (one sort as which the element expressed 
with A is chosen from Mg, calcium, Sr, and Ba, and the element expressed with B show among a formula 
one sort chosen from Ti, Si, and Sn.) 40 to 90% of the weight in at least one sort chosen from an alvimina, 
forsterite, and a steatite ten to 60% of the weight 
[Claim 4] 

As opposed to the total 100 weight section which united the component expressed with at least one sort 
chosen from the above-mentioned alumina, forsterite, and a steatite, and the above-mentioned general 
formula AB03 It consists of ceramics containing the addition component below 30 weight sections. A 
manganese dioxide as the above-mentioned addition component 15 - 90 % of the weight, the [ periodic 
table ] — the member for display units according to claim 3 characterized by coming to contain 5a group 
element oxide the oxide of 3 - 40 % of the weight, and an iron-group metal five to 80% of the weight. 
[Claim 5] 

The member for display units according to claim 3 or 4 characterized by the element by which the element 
which contains an alumina 40 to 90% of the weight, and is expressed with A among the above-mentioned 
general formula is expressed with calcium and B being Ti. 
[Claim 6] 

The member for display units according to claim 1 or 2 characterized by consisting of ceramics which 
contained the component expressed with a general formula MO 2 (the element expressed with M shows 
among a formula one sort chosen from Ti, Si, Sn, and Pb.) 40 to 90% of the weight in at least one sort 
chosen from an alumina, forsterite, and a steatite ten to 60% of the weight. 
[Claim 7] 

As opposed to the total 100 weight section which united the component expressed with at least one sort 
chosen from the above-mentioned alumina, forsterite, and a steatite, and a general formula MO 2 It consists 
of ceramics containing the addition component below 30 weight sections. A manganese dioxide as this 
addition component 1 5 - 90 % of the weight, the [ periodic table ] — the member for display units according 
to claim 6 characterized by coming to contain 5a group element oxide the oxide of 3 - 40 % of the weight, 
and an iron-group metal five to 80% of the weight. 
[Claim 8] 

The member for display units according to claim 1 or 2 characterized by consisting of ceramics which 
contained the component expressed with a general formula XO (the element expressed with X shows among 
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a formula one sort chosen from Mg, calcium, Sr, and Ba.) 40 to 90% of the weight in at least one sort chosen 
from an alumina, forsterite, and a steatite ten to 60% of the weight, 
[Claim 9] 

As opposed to the total 1 00 weight section which united the component expressed with at least one sort 
chosen from the above-mentioned alumina, forsterite, and a steatite, and the above-mentioned general 
formula XO It consists of ceramics containing the addition component below 30 weight sections. A 
manganese dioxide as this addition component 15 - 90 % of the weight, the [ periodic table ] — the member 
for display units according to claim 8 characterized by coming to contain 5a group element oxide the oxide 
of 3 - 40 % of the weight, and an iron-group metal five to 80% of the weight. 
[Claim 10] 

The member for display units according to claim 1 or 2 characterized by consisting an alumina of ceramics 
contained seven to 28% of the weight in 72 - 93 % of the weight, and titanium carbide when the remainder 
consists a zirconia of an alumina and titanium carbide 25 to 55% of the weight and total of the above- 
mentioned alumina and titanium carbide is made into 100 % of the weight. 
[Claim 11] 

The display unit characterized by having a member for display imits given in any [ claim 1 thru/or ] of 10 
they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the member especially used as the tooth-back plate and spacer of a display unit 
about the member used for a display unit, and the display unit which comes to use this member. 
[0002] 

[Description of the Prior Art] 

Before, display units, such as a plasma display (PDP), a PURAZUMAA RAID liquid crystal display 
(PALC), and a field emission display (FED), emit light by the stimulus by the electron and ultraviolet rays 
of a fluorescent substance in the inside of gas and a vacuum, and are used as a highly precise display. 
[0003] 

For example, a field emission display (Following FED is called) As shown in drawing 1 , it consists of a 
tooth-back plate 1 equipped with the electron source, and a front plate 2 by which opposite arrangement was 
carried out through this tooth-back plate 1, the spacer 3, and the side attachment wall 4. When it is made to 
collide with the above-mentioned fluorescent substance while equipping the front plate 2 with anode plates, 
such as fluorescent substance 2a, for the electron source used as cathode la and making an electron ray emit 
to the above-mentioned tooth-back plate 1 from the above-mentioned cathode, and this fluorescent 
substance emits light, it is the structure as which an image is displayed. 
[0004] 

The tooth-back plate 1 and spacer 3 in Above FED are formed with glass of application of the substrate 
technique of the glass vacuum pipe used for the cathode lei tube display (Following CRT is called) on which 
FED and a luminescence principle are similar, or a liquid crystal display (Following LCD and brief sketch). 
[0005] 

As what constitutes this tooth-back plate 1 and spacer 3, aluminum 203 in the patent reference 1 10-50-mol 
%, CaO %, 20-70-mol Si02, MgO, SrO, BaO, ZnO, Ti02, Y203, and La203 Less than [ 25 mol % ], Zr02, 
Li20, Na20 and K20 - less than [ 15 mol % ] - it consists of contained glass for substrates, and Young's 
modulus 83 - 124GPa, 33,4 to 38.6xl09cm [ of ratio of rigidity ], coefficient-of-linear-expansion [ in 50-350 
degrees C ] 8.4 - 9.7x1 0-6/degree C is shown. 
[0006] 

As what offers a higher mechanical strength, a 2 silicic-acid lithium (Li20 and 2Si02) is contained in the 
patent reference 2 as a main crystal phase, and it becomes it from the crystallized glass whose content of 
Li20 is four to 8 mass % in oxide mass conversion, and Young's modulus 95 - 120GPa, 39.4 to 47.1x109cm 
[ of ratio of rigidity ], coefficient-of-linear-expansion [ in -50-70 degrees C ] 6.5 - 13.0x1 0-6/degree C is 
shown in it. 
[0007] 

In the patent reference 3, Si02 as what has high Young's modulus and high thermal conductivity 50 - 62 % 
of the weight. It comes to contain P205 five to 10% of the weight, aluminum 203 22 - 26 % of the weight, 
ZnO 0.6 to 2% of the weight for 203 - 5 % of the weight of Li(s), and MgO 0.5 - 2 % of the weight, For 
BaO Ti02 0.5 to 4% of the weight 0.3 to 4% of the weight 1 - 4 % of the weight, [ CaO ] 40 - 95 % of the 
weight of crystallized glass which contains Zr02 one to 4% of the weight, comes to contain As 203 0 - 2 % 
of the weight, and contains beta-quartz solid solution as a crystal phase, It consists of a compound 
presentation containing 5 - 60 % of the weight of fillers containing carbide, and 0.3 - 5.0x1 0-6/degree C is 
shown for coefficient of linear expansion [ in / in Young's modulus / 122-195GPa and 50-360 degrees C ], 
and the compound crystallized glass of 2.8 - 1 1 .6 W/m-K is shown for thermal conductivity. 
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[0008] 

[Patent reference 1] 

JP,2001-261365,A 

[Patent reference 2] 

JP,2001-184624,A 

[Patent reference 3] 

JP,2000-95559,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

Recently, the demand of thin-shape-izing of a display or enlargement is increasing. However, in the member 
shown in the patent reference 1 , although Young's modulus is high to some extent, the ratio of rigidity is as 
low as 33.4 to 38.6xl09cm, and when Young's modulus 95-120GPa and these since it is low are used for the 
tooth-back plate 1 or a spacer 3 in the member shovra in the patent reference 2, there is a fault that both are 
easy to bend according to a self-weight, external force, etc. 
[0010] 

Although it is specifically necessary to make the interior of a display into about a maximum of 0. 1 33x10 - 
3Pa, or the vacua beyond it in case the tooth-back plate 1, the front plate 2, a spacer 3, and a side attachment 
wall 4 are joined, there is a problem that bearing a pressure cannot be finished, in that case. 
Moreover, in FED, in order to make one pixel emit light, two or more 1 micrometers or small electron 
sources not more than it are used. For this reason, when the thermionic emission to which the electron 
source of the whole equipment reaches most number, warms a filament like CRT, and emits an electron is 
used, two or more electron sources of all in equipment turn into a heat source, and the problem of cooling of 
the whole equipment becomes severe. 
[0011] 

The electron source (it is called cold cathode) which replaced with in addition to thermionic emission, and 
used field emission as the cure is used. However, since thermal conductivity of glass was extremely as low 
as 3 or less W/m-K, **** arose depending on the location of equipment and it still had the problem of being 
easy to generate degradation of image quality. 

Furthermore, although profile irregularity of the tooth-back plate 1 which mounts cathode used as an 
electron source needed to be made high in FED, there was a problem that process tolerance did not go up, 
with conventional glass with low Young's modulus. 
[0012] 

moreover — although the Young's modulus of the ceramics shown in the patent reference 3 is high ~ 
coefficient of linear expansion - 0.3 - 5.0x1 0-6/degree C - since it was low, when joining to other 
members, it was easy to produce the vacuum leak inside the equipment by generating of the crack in a joint, 
and precision degradation of the equipment twisted distorted, and there was a problem of leading to 
degradation of image quality. 
[0013] 

If the volume resistivity value of the tooth-back plate 1 and a spacer 3 is too high, the ingredient which had 
the conductivity of the some instead of a perfect insulator from a charge collecting on spacer 3 the very 
thing, and the fiinction of FED not being demonstrated has also been needed further again. However, about 
the ingredient which gave conductivity to conventional glass, there was a problem that decline in Young's 
modulus, the fall of the ratio of rigidity, the decline in thermal conductivity, or fluctuation of coefficient of 
linear expansion tends to take place by the component to add. 
[0014] 

Therefore, the main purpose of this invention is offering the member for display units which can also 
prevent generating of a crack while preventing precision degradation of equipment. They are offering the 
member for display units which also has proper conductivity, other purposes of this invention holding high 
Young's modulus and the high ratio of rigidity, and having a suitable coefficient of linear expansion. 
The purpose of fiirther others of this invention is offering the display unit which can prevent degradation 
and the defect of image quality effectively. 
[0015] 

[Means for Solving the Problem] 

(1) The member for display units of this invention for solving the above-mentioned technical problem It is 
that by which the tooth-back plate equipped with the electron source and a front plate are used for the 
display unit which comes to carry out opposite arrangement through a spacer. Young's modulus (E) is 
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characterized by the coefficient of linear expansion firom 40x1 09cm or more and ordinary temperature to 
400 degrees C consisting of ceramics 120 or more GPas and whose ratio of rigidity (E/rho) are 7.5x10-6 - 
lOxlO-6/degrees C and whose rate of void occupancy area is 6% or less. 

Here, the ratio of rigidity (E/rho) breaks Young's modulus by the consistency, and means the value which 

restricts deformation (the ease of bending) of an ingredient. 

[0016] 

(2) desirable — the member for display units of this invention — each characteristic value of the above (1) ~ 
in addition, it is good that the volume resistivity values in a -40-60-degree C temperature requirement are 
1x105-1x1012 ohm-m, and the temperature coefficient of volume resistivity is -5 - 5%/degree C. 

[0017] 

As for the member for display units given in the above (1) and (2), it is desirable to consist of following 
either in more detail. 

(3) The member for display units which consists of ceramics containing 10 - 60 % of the weight the 
component expressed with a general formula AB03 (one sort as which the element expressed with A is 
chosen fi-om Mg, calcium, Sr, and Ba, and the element expressed with B show among a formula one sort 
chosen fi*om Ti, Si, and Sn.) 40 to 90% of the weight in at least one sort chosen fi-om an alumina, forsterite, 
and a steatite. 

(4) As opposed to the total 100 weight section which united the component expressed with at least one sort 
chosen fi-om an alumina, forsterite, and a steatite, and the above-mentioned general formula AB03 in the 
above (3) from the ceramics containing the addition component below 30 weight sections — becoming — as 
this addition component — a manganese dioxide — the [ 15 - 90 % of the weight, and periodic table ] — the 
member for display units which comes to contain 5a group element oxide the oxide of 3 - 40 % of the 
weight, and an iron-group metal five to 80% of the weight. 

(5) The member for display units whose element by which the element which contains an alumina 40 to 
90% of the weight, and is expressed with A among the above-mentioned general formula in the above (3) or 
(4) is expressed with calcium and B is Ti. 

(6) The member for display units which consists of ceramics which contained the component expressed with 
a general formula MO 2 (the element expressed with M shows among a formula one sort chosen from Ti, Si, 
Sn, and Pb.) 40 to 90% of the weight in at least one sort chosen from an alumina, forsterite, and a steatite ten 
to 60% of the weight. 

(7) As opposed to the total 100 weight section which united the component expressed with at least one sort 
chosen from an alumina, forsterite, and a steatite, and the above-mentioned general formula MO 2 in the 
above (6) from the ceramics containing the addition component below 30 weight sections — becoming — as 
this addition component — a manganese dioxide — the [ 15 - 90 % of the weight, and periodic table ] — the 
member for display units which comes to contain 5a group element oxide the oxide of 3 - 40 % of the 
weight, and an iron-group metal five to 80% of the weight. 

(8) An alumina, forsterite, the member for display units that consists of ceramics which contained the 
component expressed with a general formula XO (the element expressed with X shows among a formula 
one sort chosen from Mg, calcium, Sr, and Ba.) 40 to 90% of the weight in at least one sort chosen from a 
steatite ten to 60% of the weight. 

(9) from the ceramics which contained the addition component below 30 weight sections to the total 100 
weight section which united the component expressed with at least one sort chosen from an alumina, 
forsterite, and a steatite, and XO in the above (8) — becoming — as this addition component — a manganese 
dioxide ~ the [ 1 5 - 90 % of the weight, and periodic table ] — the member for display units which comes to 
contain 5a group element oxide the oxide of 3 - 40 % of the weight, and an iron-group metal five to 80% of 
the weight. 

(10) The member for display units which consists an alumina of ceramics contained seven to 28% of the 
weight in titanium carbide 72 to 93% of the weight when the remainder consists a zirconia of an alumina 
and titanium carbide 25 to 55% of the weight and total of the above-mentioned alumina and titanium carbide 
is made into 100 % of the weight. 

[0018] 

The above (3) Among an alumina, forsterite, and a steatite, an alumina is desirable about - (8). Moreover, 
among general formulas AB03, M02, and XO, AB03 (especially CaTi03) can hold Young's modulus 
highly, and since the void pulse duty factor is low, it is desirable. Since the Young's modulus of itself is low 
when a steatite and forsterite are used, and AB03 (especially CaTi03) can hold Yoimg's modulus highly 
like the above, it is desirable. General formulas M02 and XO have an almost the same property. 
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[0019] 

(11) The display unit of this invention is characterized by having a member for display units given in any 
[ the above (1) thru/or ] of (10) they are. By this, the electron ray by field emission is obtained, it has the 
insulation of the range which does not miss the electrical potential difference conceming cathode and an 
anode plate, and degradation and the defect of image quality can be prevented effectively. 
[0020] 

[Embodiment of the Invention] 

The case where it applies to the tooth-back plate 1 and/or spacer 3 of FED as show the member for display 
units of this invention to drawing 1 hereafter is mentioned as an example, and it explains to a detail. 
[0021] 

Young's modulus (E) is [ 120 or more GPas and the ratio of rigidity (E/rho) of the member for display units 
of this invention ] 40x1 09cm or more. This can protect that the precision of equipment therefore deteriorates 
[ which occxirs by an impact etc. ] distorted. Therefore, adhesion at the time of forming cathode la in the 
tooth-back plate 1 and the time of forming the high resistance film in a spacer 3 can be made high. 
[0022] 

Moreover, the coefficient of linear expansion from ordinary temperature to 400 degrees C of the member for 
display units of this invention is 7.5x10-6 - lOxlO-6/degree C. While being able to prevent the vacuum leak 
inside the equipment by generating of the crack in a joint, and precision degradation of equipment depended 
distorted by this since it becomes the coefficient of linear expansion of the glass for adhesion with the front 
plate 2 used in the case of junction, and a near value when it uses as the tooth-back plate 1 and a spacer 3, 
degradation and the defect of image quality can be prevented effectively. Furthermore, in this invention, by 
making the rate of void occupancy area into 2% or less preferably 6% or less, in case the moisture of a 
member and removal of an organic affix are performed, it can heat-treat in an elevated temperature, and 
generating of the out gas which occurs in that case can be controlled. 
[0023] 

The volume resistivity value in a -40-60-degree C temperature requirement the member for display units of 
this invention Moreover, Ixl05-lxl012ohmandm, While it is desirable that it is 1x108 - 1x1010 ohm-m 
more preferably, and the temperature coefficient of volume resistivity is -5 - 5%/degree C and it can prevent 
precision degradation of equipment by distortion which this generates by an impact etc. In case the moisture 
of each part material and removal of an organic affix are performed, it can heat-treat in an elevated 
temperature, and generating of the out gas which occurs in that case can be controlled. 
[0024] 

When reference is made here about the volume resistivity value of the member for a display used for display 
units, such as FED, the tooth-back plate 1 has a desirable direction near an insulator, in order that an 
electron may not fly, when it has conductivity, since cathode la used as an electron source is formed. 
Moreover, if a spacer 3 has a too low volume resistivity value, since a flow will arise between cathode la 
with which the tooth-back plate 1 was equipped, and fluorescent substance 2a with which the front plate 2 
was equipped and the electron ray by field emission will no longer be obtained, it is necessary to have the 
insulating, i.e., to be high, volxnne resistivity of extent which does not miss the electrical potential difference 
built over cathode la and fluorescent substance 2a in a spacer 3. On the other hand, if a volume resistivity 
value is too high, the ingredient which had the conductivity of the some instead of a perfect insulator from a 
charge collecting on spacer 3 the very thing, and the fiinction of FED not being demonstrated has also been 
needed. Therefore, although conditions change with electrical potential differences built between the 
structure of FED, the method of an electron source, cathode, and an anode plate, as for the tooth-back plate 
1 and a spacer 3, it is desirable to have insulation thru/or some conductivity, i.e., half-conductivity. 
[0025] 

One of such the members for display units can form at least one sort chosen from an alumina, forsterite, and 
a steatite 40 to 90% of the weight from the ceramics which contained the general formula AB03 (A and B 
are the same as the above among a formula.) ten to 60% of the weight. 

Thereby, volume resistivity of the member for display units can be carried out more than the middle of an 
insulator and a conductor, or it. Moreover, since the width of face to which volume resistivity is changed 
with the temperature of the ceramics is reduced sharply, an electron is emitted from an electron source and 
the electron ray by field emission is obtained, and it has the insulation of the range which does not miss the 
electrical potential difference conceming cathode and an anode plate, and the member which has the volvime 
resistivity value of the request which has half-conductivity can be obtained with the method of the electron 
source of the display unit with which a member is used, the magnitude of the electrical potential difference 
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built between cathode and an anode plate, etc. 
[0026] 

Specifically, coefficient of linear expansion can be set as 7,5x10-6 - lOxlO-6/degree C by making at least 
one sort of contents into 40 - 90 % of the weight for the principal component of the above-mentioned tooth- 
back plate 1 and a spacer 3 among an alumina, forsterite, and a steatite. For this reason, while being able to 
prevent the vacuum leak inside the equipment by generating of the crack in a joint, and precision 
degradation of equipment depended distorted since it becomes the coefficient of linear expansion of the 
glass for adhesion with the fi-ont plate 2 used in the case of junction, and a near value when it uses as the 
tooth-back plate 1 and a spacer 3, degradation and the defect of image quality can be prevented effectively. 
Only in an alximina simple substance, only a forsterite simple substance should make many contents of 
forsterite and a steatite conversely what is necessary be just to make [ many ] the content of an alumina 
among an alumina, forsterite, and a steatite to set up coefficient of linear expansion low only for a steatite 
simple substance to set up coefficient of linear expansion highly. These ratios are suitably set up in the range 
which fiilfiUs the property of this invention. 
[0027] 

Especially, among 40 - 90 % of the weight of aluminas, and the above-mentioned general formula, when it 
is the ceramics with which the element expressed with A consists of 3 10 - 60 % of the weight of CaTiO(s) 
whose element expressed with calcium and B is Ti, the member which has the volume resistivity value of 
the request which is high intensity more and has half-conductivity can be obtained. That is, the member for 
display units obtained can make the rate [ in / Young's modulus (E), and / for the ratio of rigidity (E/rho) / in 
it / 60x1 09cm or more and a fi-ont face ] of void occupancy area 2% or less. [ 200 or more GPas ] 
Furthermore, while the above-mentioned ceramics has the middle of an insulator and a conductor, or the 
volume resistivity beyond it Since the width of face to which volvime resistivity is changed with temperature 
is reduced sharply, emit an electron from an electron source and the electron ray by field emission is 
obtained. And it has the insulation of the range which does not miss the electrical potential difference 
concerning cathode and an anode plate, and the member which has the volume resistivity value of the 
request which has half-conductivity can be obtained with the method of the electron source of the display 
unit with which a member is used, the magnitude of the electrical potential difference built between cathode 
and an anode plate, etc. 

Moreover, the same effectiveness is acquired, also when replacing with the above-mentioned general 
formula AB03 and using the above-mentioned general formula MO 2 or XO (M and X are the same as the 
above among a formula.). 
[0028] 

When there are few contents of at least one sort chosen from the above-mentioned alumina, forsterite, and a 
steatite than 40 % of the weight, coefficient of linear expansion becomes more than lOxlO-6/degree C 
(when there are more above-mentioned general formulas AB03 or M02 or contents of XO than 60 % of the 
weight), and the rate of the void occupancy side moment becomes large with 6% or more, and the 
temperature coefficient of volume resistivity becomes large in 5%/[ degree C and ] or more. On the other 
hand, since coefficient of linear expansion becomes less than [ 7.5x1 0-6/degree C ] when there are more 
contents of at least one sort chosen from an alumina, forsterite, and a steatite than 90 % of the weight (when 
there are few above-mentioned general formulas AB03 or M02 or contents of XO than 10 % of the 
weight), the coefficient of linear expansion of the tooth-back plate 1 and a spacer 3, and the glass for 
adhesion that joins the front plate 2 differs greatly, and it is easy to generate a crack in a joint. 
[0029] 

Moreover, if the component expressed with the above-mentioned general formula AB03 is contained, it can 
be made high to the same extent with the increment in the content with blue plate glass and the glass for 
adhesion which use coefficient of linear expansion for the front plate 2. Moreover, it can compare, when not 
adding the component expressed with the above-mentioned general formula AB03 when adding the 
addition component mentioned later, and a void pulse duty factor can be made lower. 
[0030] 

40 - 90 % of the weight per sort [ at least ] chosen from the above-mentioned alumina, forsterite, and a 
steatite in this invention, 10 - 60 % of the weight of components expressed with the above-mentioned 
general formulas AB03 and M02 or XO is used as a principal component. An addition component is 
contained below 30 weight sections to the total 100 weight section of this principal component, this addition 
component - the [ NI manganese oxide / of 15 - 90 % of the weight /, and at least 1 sort of periodic table ] - 
it is desirable to use the ceramics which consists of 3 - 40 % of the weight of 5a group element oxides and 5 
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- 80 % of the weight of oxides of at least one sort of iron-group metals as a member for display units. 
[0031] 

The above-mentioned addition component acts as conductive grant material, can hold Young's modulus, the 
ratio of rigidity, and thermal conductivity to a high value, can prevent generating of the crack by an impact 
etc., can make the volume resistivity value in -40-60 degrees Clxl 05 -1x1010 ohm-m, and a lower value, 
can carry out the temperature coefficient of the volume resistivity in this temperature requirement in -5 - 
5%/degree C, and can have half-conductivity. 
[0032] 

Moreover, since the content of an addition component is below 30 weight sections, while 120 or more GPas 
and the ratio of rigidity held 40x1 09cm or more and thermal conductivity had held the high value of 3 or 
more W/m-K, Young's modulus carries out the temperature coefficient of the volume resistivity [ value / in - 
40-60 degrees C / volume resistivity ] in 1x105 - 1x1010 ohm-m, and this temperature requirement in 
5%/degree C or less, and has half-conductivity. 
[0033] 

If there are few contents of the above-mentioned addition component to the total 100 weight section of the 
above-mentioned principal component than 5 weight sections, rather than 1x1010 ohm-m, volume resistivity 
will become large and will approach an insulator. However, when used as an insulator, less than 5 % of the 
weight is sufficient as the content of an addition component. That is, when used as the tooth-back plate 1 
and spacer 3 for FED, it is because the ingredient which gave the conductivity of an insulator or a some is 
liked. 
[0034] 

That is, since the tooth-back plate 1 cannot emit an electron if it has conductivity, since cathode la used as 
an electron source is formed, its direction near an insulator is desirable. If a spacer 3 has a too low volume 
resistivity value, since a flow will arise between cathode la with which the tooth-back plate 1 was equipped, 
and fluorescent substance 2a with which the front plate 2 was equipped and the electron ray by field 
emission will no longer be obtained, it is necessary to have the insulating, i.e., to be high, volume resistivity 
of extent which does not miss the electrical potential difference built over cathode la and fluorescent 
substance 2a in a spacer 3. On the other hand, if a volume resistivity value is too high, the ingredient which 
had the conductivity of the some instead of a perfect insulator from a charge collecting on spacer 3 the very 
thing, and the function of FED not being demonstrated is also needed. Therefore, it may have some 
conductivity by making the content of the above-mentioned addition component below into 5 weight 
sections as a tooth-back plate 1, making a volume resistivity value high, carrying out 5-30 weight section 
content of the addition component as a spacer 3, and making it small to the volume resistivity value of the 
tooth-back plate 1 . 
[0035] 

While a degree of sintering of made [ the manganese dioxide / contain 15 to 90% of the weight among the 
above-mentioned addition components ] improves and being able to calcinate at low temperature 
comparatively, it is because it is easy to obtain desired volume resistivity. It is for volume resistivity to 
become smaller than 1x105 ohm-m, and to approach a conductor, if there are more contents of a manganese 
dioxide than 90 % of the weight, and for a degree of sintering to get worse on the other hand, if fewer than 
15 % of the weight. As for a manganese dioxide, it is desirable to make it contain 15 to 90% of the weight 
from the point of having the volume resistivity of 1x105 - 1x101 1 ohm-m, and it is desirable to make it 
contain 30 to 90% of the weight from the point of a degree of sintering. 
[0036] 

the [ moreover, / at least 1 sort of periodic table ] - it is because volume resistivity becomes smaller 
[ volume resistivity / as opposed to / when there is having made / little / 5a group element oxide contain 
three to 40% of the weight 3% of the weight, the temperature coefficient of volume resistivity becomes in 
5%/degree C or more, and / temperature / becomes large, and ] than 1x105 ohm-m when many [ on the other 
hand / 40% of the weight ] and a conductor is approached, the [ periodic-table ] ~ as a 5a group element, 
there are vanadium, niobium, and a tantalum and niobivim is more desirable. 
[0037] 

Furthermore, it is because it separates from the range whose temperature coefficient of volume resistivity is 
-5 - 5%/degree C, and volume resistivity will become smaller than 1x105 ohm-m on the other hand in [ than 
80 % of the weight ] more and a conductor will be approached, if there is having made [ less ] the oxide of 
at least one sort of iron-group metals contain five to 80% of the weight than 5 % of the weight. As iron- 
group, there are iron, cobalt, and nickel and iron is more desirable. 
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[0038] 

When obtaining the ceramics of half-conductivity especially, while an addition component is 15 - 20 weight 
section to the total 100 weight section of the above-mentioned principal component, it is optimal that 26 - 75 
% of the weight and ferrous oxide are [ 27 - 80 % of the weight and niobium oxide ] 4 - 15 % of the weight 
for the manganese dioxide in an additive component. 
[0039] 

In this invention, other members for display units for forming the above-mentioned tooth-back plate 1 and a 
spacer 3 consist of ceramics which titanium carbide contained [ the alumina ] seven to 28% of the weight 72 
to 93% of the weight, when the remainder consists a zirconia of an alumina and titanium carbide 25 to 55% 
of the weight and total of the above-mentioned alumina and titanium carbide is made into 100 % of the 
weight. By this. Young's modulus, the ratio of rigidity, and thermal conductivity can be held to a high value, 
generating of the crack by an impact etc. can be prevented, the temperature coefficient of the volume 
resistivity [ value / in -40-60 degrees C / volume resistivity ] in 1x105 - 1x1012 ohm-m, and this 
temperature requirement can be carried out in -5 - 5%/degree C, and it can have half-conductivity. 
[0040] 

If a zirconia, an alumina, and titanium carbide are used, since coefficient of linear expansion will 
specifically become 8x10-6 - 9xl0-6/degree C Since it becomes the coefficient of Unear expansion of the 
glass for adhesion with the front plate 2 used in the case of junction, and a still nearer value when it uses as 
the tooth-back plate 1 and a spacer 3, While being able to prevent the vacuum leak inside the equipment by 
generating of the crack in a joint, and precision degradation of equipment depended distorted, degradation 
and the defect of image quality can be prevented effectively. 
[0041] 

Moreover, a manufacture yield can be sharply improved as Young's modulus (E) can prevent precision 
degradation of equipment and the breakage at the time of handling and becomes enlargement of a product, 
and thiiming by distortion generated by an impact etc., since 300 or more GPas and anti-chip box 
reinforcement are set to 500 or more MPas and the ratio of rigidity (E/rho) is set to 60x1 09cm or more. 
Moreover, in case the moisture of each part material and removal of an organic affix are performed using 
the rate of void occupancy area in the firont face of a member as 2% or less, while being able to heat-treat in 
an elevated temperature and being able to control generating of out gas, when forming cathode la in the 
tooth-back plate 1, or in case the high resistance film is formed in a spacer 3, the defect in which the above- 
mentioned void originates can be reduced. 
[0042] 

Furthermore, it can consider as half-conductivity by making the volume resistivity value in -40-60 degrees C 
into 1x105-1x1012 ohm-m, and can do small [% /// degree C and / -5 - 5 ] also with the temperature change 
of a volume resistivity value. 
[0043] 

Furthermore, since 3 or more W/m-K of thermal conductivity is made to especially 5 or more W/m-K, too 
much rise at the time of making an electron ray emit from the above-mentioned cathode la in the case of 
image display, making it collide with fluorescent substance 2a, and a temperature rise arising can be 
controlled, and degradation and the defect of image quality can be prevented effectively. 
[0044] 

here - the content of an alumina - 72 % of the weight — being few (there being more contents of titanium 
carbide than 28 % of the weight) — rather than 1x105 ohm-m, volume resistivity becomes small and 
approaches a conductor, on the other hand — the content of an alumina — 93 % of the weight - many (there 
are few contents of titanium carbide than 7 % of the weight) — it becomes larger than 1x1012 ohm-m. 
Therefore, in this invention, the content of titanium carbide was made into 7 - 28% of the weight of the 
range for the content of an alumina 72 to 93% of the weight as what has resistance of a half-flow of 1x105 
to lxl012ohm, and m. 
[0045] 

To 100 % of the weight of total of a zirconia, an alumina, and titanium carbide, if there are few contents of a 
zirconia than 25 % of the weight, coefficient of linear expansion will become less than [ 8xlO-6/degree C ], 
and conversely, to 100 % of the weight of total of a zirconia, an alumina, and titanium carbide, if there are 
more contents of a zirconia than 55 % of the weight, coefficient of linear expansion will become more than 
9xl0-6/degree C. Therefore, in order to obtain 8x10-6 - 9xl0-6/degree C coefficient of linear expansion, it 
is desirable to make the content of a zirconia into 25 - 55% of the weight of the range to 100 % of the weight 
of total of a zirconia, an alumina, and titanium carbide. 
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[0046] 

Moreover, although it is in the inchnation for the temperature coefficient of volume resistivity to become 
large, in the two-component system of alumina-titanium carbide, by adding a zirconia, this can carry out the 
operation which stabilizes a temperature coefficient small, and can carry out the temperature coefficient of 
the volume resistivity in -40-60 degrees C of three spacers in -5 - 5%/degree C. 
[0047] 

arithmetic mean granularity (Ra)O.l micrometer — grinding ~ a sample — creating — apparent density — 
Archimedes — measuring by law. Young's modulus was measured by the ultrasonic pulse technique (JIS 
R1602 conformity), then, **(ed) Young's modulus with the above-mentioned apparent density, and asked 
for the ratio of rigidity (E/rho). The above-mentioned coefficient of linear expansion is measured by the 
measuring method (JIS R1618) of the thermal expansion by the thermomechanical analysis of the ceramics. 
With an electron microscope, the rate of void occupancy area makes a scale factor 100 times, carries out 
data processing and is called for. Thermal conductivity is measured with a laser flash method (JIS R161 1 
conformity). While measuring a volume resistivity value in a -40-60-degree C temperature requirement 
based on the measuring method of the insulation resistance set to JIS C 2141, the temperature coefficient of 
volume resistivity is computed. 
[0048] 

In forming the tooth-back plate 1 and a spacer 3 using such ceramics For example, alumina powder, 
forsterite powder, steatite powder. Titanic-acid magnesium dust, titanic-acid calcium powder, barium 
titanate powder. Strontium titanate powder, stannic-acid magnesium dust, stannic-acid calcium powder, 
Stannic-acid barium powder, stannic-acid strontium powder, straw SUTONAITO powder, Enstatite powder, 
titanium oxide powder, oxidation silicon powder, tin-oxide powder, end of oxidation lead powder, and 
oxidation magnesiimi dust, calcium oxide powder, strontium-oxide powder, barium-oxide powder, etc., the 
[ manganese-dioxide powder and periodic table ] — 5a group element oxide powder and the oxide powder of 
an iron-group metal — or After mixing using the hydroxide powder of said ingredient which may change to 
these ingredients, a carbonation object, etc. during baking, it fabricates in a predetermined configuration 
with a desired shaping means, and is obtained by calcinating at 1250-1450 degrees C in an oxidizing 
atmosphere after an appropriate time for 1 to 3 hours. 
[0049] 

Or they are an alumina aluminum 203 (purity of 99.9%, mean particle diameter of 0.4 micrometers), and 
titanium carbide TiC (98.5% of purity) as a start raw material. Use the mean particle diameter of 0.7 
micrometers, and weighing capacity is carried out so that an alumina may serve as and titanium carbide may 
serve as 7 - 28% of the weight of a ratio 72 to 93% of the weight. It is 33 - 122% of the weight of a zirconia 
(therefore) to 100 % of the weight of the total. As opposed to 100 % of the weight of total of a zirconia, an 
alumina, and titanium carbide 25 - 55% of the weight of a zirconia. Furthermore, 100 % of the weight of 
total of an alimiina, titanium carbide, and a zirconia is received. After adding 6% of the weight of sintering 
acid. It mixes with alumina balls etc., fabricates with a desired shaping means in a predetermined 
configuration after that, and is obtained by calcinating at 1600-1800 degrees C in a non-oxidizing 
atmosphere for 1 to 3 hours further. 
[0050] 

As sintering acid, although there are generally a calcium oxide, magnesium oxide, chromic oxide, a silica, 
an oxidization yttrium, oxidization ITTERIBIUMU, etc., if the addition of these sintering acid is 10 or less 
% of the weight of within the limits to 100 % of the weight of total of an alumina, titanium carbide, and a 
zirconia, it will be satisfactory in any way. From a degree of sintering, the amount of sintering acid has 6 - 
10 desirable % of the weight, and whenever [ of a sintered compact ] precise, fi-om a viewpoint which it is, 4 
- 6 % of the weight is desirable [ an amount ]. 
[0051] 

In addition, although mixing of raw material powder may be performed by dry type, when it mixes with wet, 
it corns and fabricates by spray dry etc. Moreover, when carrying out grinding mixing with a ball mill etc., a 
calcium oxide, magnesium oxide, chromic oxide, cobalt oxide, magnesium oxide, a silica, manganese oxide, 
ferrous oxide, an oxidization yttrium, oxidization ITTERIBIUMU, etc. may mix fi-om a ball, but if it is 
within the limits which satisfies an above-mentioned presentation, it will be satisfactory in any way. 
[0052] 

It is desirable to use for the raw material of the above-mentioned alumina and titanium carbide what the 
particle size of a primary raw material used what is 0.2-0.5 micrometers of aluminas and 0.3-1 .0 
micrometers of titanium carbide, groxmd this, and set to 0.4-0.6 micrometers here. Although the particle size 
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of a primary raw material used what is 0.3-1 .0 micrometers of aluminas, and 1 .0-3.0 micrometers of 
titanium carbide, ground this and was making it 0.4-0.6 micrometers conventionally, since the particle size 
of a primary raw material is comparatively large, it is necessary to perform mechanical grinding over a long 
time. Therefore, the thing of the square particle shape increases, and dispersion in particle size distribution is 
large, and it is easy to transform a sintered compact. This is considered that the shape of a grain shape is 
uneven, the surface energy which each particle has when the ingredient to which magnitude is not equal, 
either is used is uneven, and a sintering reaction does not occur uniformly, either. Therefore, the speed of 
sintering will differ locally and, as a result, deformation of a sintered compact will become large. 
[0053] 

On the other hand, since each part material of spacer 3 grade does not have dispersion in particle size 
distribution and the particle shape before sintering is maintained at the globular form by using particle size 
of a primary raw material as 0.2-0.5 micrometers of aluminas, and 0.3-1.0 micrometers of titanium carbide, 
deformation of a sintered compact is controlled. 
[0054] 

Drawing 1 is the sectional view showing FED containing the tooth-back plate 1 formed using the member 
for display units of this invention, and a spacer 3. Emit an electron ray from the above-mentioned cathode la 
by FED consisting of a tooth-back plate 1 equipped with cathode la used as an electron source, and a front 
plate 2 which opposite arrangement was carried out through this tooth-back plate 1, the spacer 3, and the 
side attachment wall 4, and was equipped with anode plates, such as fluorescent substance 2a, and it is made 
to collide with the above-mentioned fluorescent substance 2a, as shown in drawing 1 , and an image is 
displayed when this fluorescent substance 2a makes light emit. 
[0055] 

With the tooth-back plate 1, a side attachment wall 4, and the front plate 2, Above FED forms the tight 
container for maintaining the interior of a display unit to a vacuum, and, finally holds the interior of this 
tight container to about 0. 133x10 - 3Pa, or the vacua beyond it. Therefore, in order to prevent deformation 
or destruction of the tooth-back plate 1 by the atmospheric-pressure difference of the interior of a tight 
container, and the exterior, and the front plate 2 as the screen product of FED becomes large, a spacer 3 is 
joined with glass adhesives between the tooth-back plate 1 and the front plate 2 in an about 400-500-degree 
C elevated-temperature ambient atmosphere, and destruction of the tight container by atmospheric pressure, 
a sudden impact, etc. is prevented. 
[0056] 

High rigidity is needed, in order that the above-mentioned tooth-back plate 1 may act as a base material 
which supports the front plate 2, a spacer 3, and a side attachment wall 4 while forming cathode la used as 
two or more electron sources in the front face. Moreover, the magnitude and thickness of the above- 
mentioned tooth-back plate 1 consider the number of the electron sources formed in the front face, the size 
of a display, reinforcement, arrangement of the spacer 3 mentioned later and quantity and the weight of a 
display unit, the safety factor, etc., and are set up suitably. Moreover, on the above-mentioned tooth-back 
plate 1, the spacer 3 for holding spacing with the front plate 2 by which opposite arrangement is carried out 
with the tooth-back plate 1 in predetermined distance is arranged, and it is formed on the tooth-back plate 1 
at intervals of dozens of mm - about himdreds of mm. 
[0057] 

Fluorescent substance 2a used as an anode plate is formed, and it is formed in the inferior surface of tongue 
of the front plate 2 by which opposite arrangement was carried out through the spacer 3 and the side 
attachment wall 4 on the above-mentioned tooth-back plate 1, i.e., the tooth-back plate 1 and the field which 
counters, with the glass whose coefficient of linear expansion is about 8xlO-6/degree-C-9xlO-6/degree C. 
[0058] 

Moreover, although the three primary colors of red (R), green (G), and blue (B) are distinguished by 
different color with and, as for fluorescent substance 2a formed in the above-mentioned front plate 2, the 
black object (xm-illustrating) is established between each above-mentioned color fluorescent substance 2a, a 
spacer 3 is arranged so that it may not be visible to the part of this black object from the display outside. 
Therefore, the thing thin as much as possible of a crosswise dimension is desirable. The magnitude of the 
cross direction of the above-mentioned spacer 3 becomes important [ having the dimension below the line 
breadth of the above-mentioned black object ]. Since the width method serves as mum order, also in a spacer 
3, precision and rigidity are needed. About the magnitude and thickness of the longitudinal direction of a 
spacer 3, and the number to arrange, including the reinforcement of a black object, the method of a display 
and size, reinforcement and the tooth-back plate 1 mentioned above, and the front plate 2, the weight of a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/16/2006 



JP,2004-146352,A [DETAILED DESCRIPTION] 



Page 10 of 24 



display unit, the safety factor, etc. are considered and it is set up suitably. 
[0059] 

It is important for the above-mentioned tooth-back plate 1 and a spacer 3 that 120 or more GPas and the 
ratio of rigidity (E/rho) consist [ the coefficient of linear expansion from 40x1 09cm or more and ordinary 
temperature to 400 degrees C ] of ceramics whose rate of void occupancy area it is 7.5x10-6 - 10x10- 
6/degree C, and is 6% or less in the member for display units of above mentioned this invention, i.e.. 
Young's modulus, (E). 
[0060] 

In addition, although the tooth-back plate 1 and the spacer 3 were formed by the member for display units of 

this invention with the above-mentioned operation gestalt, the member for display units of this invention 

may be applied only to one of members, and may be used for members other than tooth-back plate 1 and 

spacer 3, for example, side-attachment-wall 4 grade. 

[0061] 

[Example] 

Hereafter, the example of this invention is explained. 
[0062] 

((I) Example) 

First, alumina powder, forsterite powder, steatite powder, titanic-acid magnesium dust, Titanic-acid calcixun 
powder, barium titanate powder, strontium titanate powder, Stannic-acid magnesium dust, stannic-acid 
calcium powder, stannic-acid barivim powder. Stannic-acid strontium powder, straw SUTONAITO powder, 
enstatite powder, Titanium oxide powder, oxidation silicon powder, tin-oxide powder, lead oxide powder, 
magnesium-oxide powder, as calcium oxide powder, strontium-oxide powder, barium-oxide powder, and an 
addition component — the [ manganese-dioxide powder and periodic table ] — 5a group element oxide 
powder and the oxide powder of an iron-group metal were prepared. Wet blending was carried out in the 
tumbling mill after weighing capacity so that it might become a rate as the presentation of the ceramics 
shows these raw material powder in Table 1 and Table 2. The slurry after mixing was dried by spray dry, 
and it considered as the raw material for sintering. 

Press forming of the obtained raw material for sintering was carried out, and the spacer sample was 
produced by calcinating in atmospheric air for 2 hours at the temperature shown in Table 1 and Table 2. 
[Table 1] 
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[0063] 

subsequently, the front face after cutting each obtained spacer sample to a 3mmx4mmx50mm prismatic 
form — arithmetic mean granularity (Ra)O.l micrometer — grinding — a sample — producing — apparent 
density — Archimedes ~ it measured by law, Young's modulus was measured by the ultrasonic pulse 
technique (JIS R1602 conformity), and it asked for the ratio of rigidity (E/rho) after that. In LIZEX-FS made 
from NIREKO, the rate of void occupancy area on the front face of a sample considered as 100 times, 
carried out data processing of the scale factor, and asked for it. 

Moreover, the coefficient of linear expansion from ordinary temperature to 400 degrees C was measured by 
DL-1500-Y made from vacuum science and engineering with the measuring method (JIS R1618) of the 
thermal expansion by the thermomechanical analysis of the ceramics. 

Furthermore, another sample was cut to disc-like [ with a diameter / of 10mm /, and a thickness of 2mm ], 
and thermal conductivity was measured with the laser flash method (JIS R161 1 conformity). 
Moreover, another sample was cut to discoid with a diameter [ of 60nmi ], and a thickness of 2mm, and 

http ://www4 . ipdl .ncipi . go . jp/cgi-bin/tran_web_cgi_ej j e 2/ 1 6/2006 



JP,2004-146352,A [DETAILED DESCRIPTION] 



Page 13 of 24 



resistance was measured based on the measuring method of the insulation resistance set to JIS C 2141 using 
this sample. That is, while the inside of vacuirai devices was -40 degrees C, 25 degrees C, and 60 degrees C, 
after having held the sample into the vacuum of about 0.133x10 to 3 Pa, connecting the terminal of a 
superinsulation ohm-meter to the electrode of the both ends of a sample and leaving it for 10 minutes after 
reaching desired temperature, the resistance when impressing lOOOV to a sample for 5 minutes was read. 
Volume resistivity was computed from this resistance and it asked for the temperature coefficient of volume 
resistivity. It asked for volume resistivity by R=rxS/t (R: volume resistivity, r:resistance, S:electrode surface 
product, t:sample path length) so that it might be set to JIS C 2141. 

Moreover, it asked for the temperature coefficient TCR (%/degree C) of volume resistivity by /R25/TCR 
(%/degree C) =[(R-40-R60) -100]] xlOO. Here, R-40 is the volume resistivity in -40 degrees C, R25 is the 
volume resistivity in 25 degrees C, and R60 is the volume resistivity in 60 degrees C. 
Young's modulus from the above-mentioned measurement result as evaluation of each sample And 120 or 
more GPas, 40xl09cm or more and coefficient of Hnear expansion 7.5x10-6 - 8.6x1 0-6/degree C, [ the ratio 
of rigidity ] A volume resistivity value [ in / a void pulse duty factor and / in thermal conductivity / -40-60 
degrees C ] more than 3W/m and K 6% or less 1x108-1x1010 ohm-cm. The sample whose temperature 
coefficient of a voliime resistivity value is -4 - 0%/degree C is made into O. Young's modulus 120 or more 
GPas, 40xl09cm or more and coefficient of linear expansion 7.5x10-6 - 10x1 0-6/degree C, [ the ratio of 
rigidity ] The volume resistivity value [ in / a void pulse duty factor and / in thermal conductivity / 3 or more 
W/m-K and -40-60 degrees C ] evaluated as O the sample whose number of temperature of 1x105 - 1x1012 
ohm-cm, and a volume resistivity value is -5 - 0%/degree C 6% or less. A result is shown in Table 3 and 
Table 4. 
[Table 3] 
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[0064] 

40 - 90 % of the weight per sort [ at least ] chosen from an alumina, forsterite, and a steatite so that more 
clearly than Table 1 - 4, 10 - 60 % of the weight of components expressed with general formulas AB03, 
M02, or XO, the sample which it comes to contain, and — as an addition component — a manganese dioxide 
~ the [ 1 5 - 90 % of the weight, and periodic table ] — 5a group element oxide three to 40% of the weight 
And the sample (No.I-l-S, 10, 11, 13-17, 19, 20, 22-26, 28, 29, 31, 32, 34, 35, 37, 38, 40, 41, 43, 44, 46-50, 
52, 53, 55-64) which comes to contain the oxide of an iron-group metal five to 80% of the weight The high 
Young's modulus of 120 or more GPas, the high ratio-of-rigidity (E/rho) value of 40x1 09cm or more. From 
6% or less of rates of void occupancy area, the thermal conductivity 3 W/m and more than K, and ordinary 
temperature, within the limits of 400 degrees C A 7.5 - lOxlO-6/degree C coefficient of thermal expansion, - 
While having the volume resistivity of 1x105 - 1x1012 ohm-m in a 40-60-degree C temperature requirement 
- Carry out the temperature coefficient of the volume resistivity in a 40-60-degree C temperature 
requirement in -5 - 5%/degree C, and it becomes possible to have evaluation of O or O as the spacer and 
tooth-back plate for FED, and to use it suitably. 

On the other hand, a sample (42 No.I-39, 45) Young's modulus is 120 or less GPas. A sample (No.I-27, 39, 
42, 45) The ratio of rigidity (E/rho) is 40xl09cm or less, and a sample (No.I-9, 12, 18, 21, 33, 36, 51, 54) 
does not have a 7.5 - lOxlO-6/degree C coefficient of thermal expansion within the limits of 400 degrees C 
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from ordinary temperature. Moreover, the temperature coefficient of volume resistivity has separated from 
degree C in -5 - 5% /in the -40-60-degree C temperature requirement, and the sample (15 No.I-6, 24) was 
not able to acquire a desired property. 

Moreover, with the ingredient which made the conventional alumina powder the subject, in order to acquire 
desired resistance, since it was calcinating under reducing atmosphere, it had become cost quantity, but 
according to the ceramics of this invention, since it calcinates in atmospheric air, the ceramics which has 
desired resist£ince can be obtained cheaply. 
[0065] 
(Example II) 

the [ first, / alumina powder, titanic-acid calcium powder, manganese-dioxide powder, and periodic table ] — 
5a group element oxide powder and the oxide powder of an iron-group metal were prepared. Next, wet 
blending was carried out in the tumbling mill after weighing capacity so that it might become a rate as the 
presentation of the ceramics shows in Table 5 and Table 6. The slurry after mixing was dried by spray dry, 
and it considered as the raw material for sintering. Press forming of the obtained raw material for sintering 
was carried out, and the spacer sample as shown in drawing 1 was produced by calcinating at temperature 
for 2 hours, as shown in Table 5 and Table 6 in atmospheric air. 

Furthermore, 4 kinds of glass each property is shown in 72 from sample No. 11-69 as an example of a 
comparison. Sample No.II-69 are glass of 78% of Si02 purity, and glass of high Young's modulus that glass 
of 71% of Si02 purity and sample No.lI-71 have glass of 60% of Si02 purity at 71% of Si02 purity, and, as 
for sample No.II-70, sample No.II-72 have [ and ] conductivity here. The presentation of each sample is 
shown in Table 6. 
[Table 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje 2/16/2006 



JP,2004-146352,A [DETAILED DESCRIPTION] 



Page 17 of 24 









(£3%) 


CaTiOa 
(S5%) 






IR 




Mn02 








(**C) 




m 

\ JB.JH.aP/ 


as 


S 


^ n-1 


100.0 


0.0 


0.0 












1450 


II -2 


90.0 


10.0 


0.0 












1450 


n-3 


85.0 


15.0 


0.0 












1400 


n-4 


80.0 


20.0 


0,0 












1350 


n-5 


60.0 


40.0 


0.0 












1350 


n-6 


40,0 


60.0 


0.0 












1350 


^ n-7 


35,0 


65.0 


0.0 












1300 


^ n-8 


100.0 


0.0 


5.0 


40.0 




10.0 


' ^2 ^3 


50.0 


1400 




100.0 


0.0 


15.0 


40.0 


Nb20s 


10. D 




50.0 


1350 


^ n-io 


100.0 


0.0 


15.0 




NbgOg 


50.0 


» «'2^^3 


50.0 


1350 




100.0 


0.0 


25.0 


40.0 


NbaOs 


10.0 


1 o2^^3 


50.0 


1325 


-X- 11-12 


100.0 


0.0 


30.0 


40.0 


NbaOs 


10.0 




SO n 


1325 




100,0 


0.0 


35.0 


40.0 




10-0 




sn n 

vrU.vl 


1300 


E-14 


90.0 


10.0 


5.0 


40.0 


Nb^On 




10-0 


r«2^3 


sn n 


1400 


n-15 


80.0 


20.0 


5.0 


40.0 


NbgOs 


10.0 


FboO^ 


sn n 


1400 


ir-16 


60.0 


40.0 


5.0 


40.0 


NbaOs 


10.0 


» "2^3 


sn n 


1350 


n-17 


40.0 


60.0 


5.0 


40.0 


NboOc 


in n 


F««0*» 
r^02^3 


sn n 


1350 


^ n-t8 


35.0 


65.0 


5.0 


40.0 


fMh.»0«t 


inn 




sn n 


1325 


n-i9 


90.0 


to.o 


30.0 


40.0 


Nbo0.c 


in n 




sn n 


1400 


n-20 


40.0 


60.0 


30.0 


400 




m n 


~o2>-'3 


sn n 


1350 


^ n-21 


35.0 


65.0 


30.0 






If) n 


re2^3 


DU.U 


1325 


•X- n-22 


350 


65.0 


35.0 






lU.U 


*^02^3 


errv 0 
OU.U 


1300 


n-23 


100.0 


0.0 


0 






ACS n 


IMIVJ 


1 ft 


1350 


n-24 


40.0 


60.0 


PS 0 




1 02^5 




IN IV./ 




1350 


•)5$ tt-25 


35.0 


65.0 


25.0 






^ n 




7 A 


1300 


n-26 


100.0 


0.0 


25.0 






AS n 


vWyJ 




1350 


11-27 


40.0 


60.0 


25.0 


4Q S 


Ta205 


45.0 






1350 


-X- n-28 


35.0 


65.0 


25.0 


49.5 




45.0 


NiO 


5.5 


1300 


^ n-29 


100.0 


0.0 


20.0 


90,0 




3,0 


CoO 


7.0 


1350 


n-30 


40.0 


60.0 


20.0 


90.0 


VgOs 


3.0 


CoO 


7.0 


1350 


n-31 


35.0 


65.0 


20.0 


90.0 




3.0 


CoO 


7.0 


1300 


^ E-32 


100.0 


0.0 


20.0 


90.0 


NbgOs 




CoO 


10.0 


1350 




100.0 


0.0 


15.0 


17.0 


NbaOs 


3.0 


FegOg 


80.0 


1350 


11-34 


40.0 


60.0 


15.0 


17.0 


NbzOs 


3.0 


F02O3 


80.0 


1350 


^ E-35 


35.0 


65.0 


15.0 


17.0 


Nb,0, 


3.0 


F02O3 


80.0 


1325 


$K E-36 


100.0 


0.0 


15.0 


12.0 


NbzOs 


3.0 




85.0 


1375 



[Table 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 6/2006 



JP,2004-146352,A [DETAILED DESCRIPTION] 



Page 18 of 24 









(Sfi%) 


CaTiOa 
(S9%) 


w * 






Mn02 








mm 


Jm. 


mm 


JM. 


(**C) 


^ n-37 


40.0 


60.0 


15.0 


12.0 




3 0 


» t»2^3 


Rf\ n 


1375 


^ n-38 


35-0 


65.0 


15.0 


12.0 




3.0 


I "2^^3 




1350 


^ n-39 


100.0 


0.0 


15.0 


15.0 


Ta'>Oc 


40.0 




n 


1350 


11-40 


40.0 


60.0 


15.0 


15.0 


TagOg 


40.0 




n 

•tv.v 


1350 


$K n-41 


35.0 


65.0 


15.0 


15.0 




40.0 


• ^2^^ 3 




1325 


^ n-42 


100.0 


0.0 


15,0 


13.0 


TaoOc 


40.0 


FfioOo 
• ^2^3 


47 n 


1375 


^ n-43 


40.0 


60.0 


15,0 


13.0 


Ta^Oet 


40.0 


F02O3 


47 0 


1375 


n-44 


35.0 


65.0 


15.0 


13.0 


TaoOfc 
— °^^ft 


40.0 




47 0 


1350 


^ n-45 


100.0 


0.0 


10.0 


75.0 




20.0 


CoO 


S n 


1375 


11-46 


40.0 


60.0 


10.0 


75.0 


VoOk 


20,0 


CoO 




1350 


n-47 


35.0 


65.0 


10.0 


75.0 




20.0 


CoO 




1325 


^ n-48 


100.0 


0.0 


10.0 


78.0 


1-221§. . 


21.0 


CoO 


1.0 


1375 


n-49 


40.0 


60.0 


10.0 


78.0 




21.0 


CoO 


1.0 


1350 


n-50 


35.0 


65.0 


10.0 


78.0 




21.0 


CoO 


1 0 


1325 


n-51 


100.0 


0.0 


20.0 


87.0 




4.0 


NiO 


9.0 


1350 


n-52 


40.0 


60.0 


20.0 


87.0 




4 0 


NiO 




1325 


n-53 


35.0 


65.0 


20.0 


87.0 




4.0 


NiO 


Q n 


1300 


-X- n-54 


100.0 


0.0 


20.0 


92.0 


^ 2^5 


3.0 






1350 


n-55 


40.0 


60.0 


20.0 


92.0 




3 0 


NiO 


<i n 


1325 


^ n-56 


35.0 


65.0 


20.0 


92,0 


V2V/5 


3 n 


l>fl V./ 


*% n 

3.U 


1300 


•)K n-57 


100.0 


0.0 


17.0 


76 0 


1 02^5 








1350 


n-58 


40.0 


60.0 


17.0 












1325 


V*: n-59 


35.0 


65.0 


17.0 




1 ci2v/5 






44.U 


1300 


^ n-60 


100.0 


0.0 


13.0 








IVlIO 


40.0 


1350 


n-61 


40.0 


60.0 


13.0 








INI\J 


AH n 
4o,U 


1325 


5« n-62 


35.0 


65.0 


13.0 










AR n 


1300 


s$ n-63 


100.0 


0.0 


10.0 


31.0 


NbgOs 


15.5 


CoO 


53.5 


1375 


n-64 


40.0 


60.0 


10,0 


31.0 


Nb20s 


15.5 


CoO 


53.5 


1350 


^ n-65 


35.0 


65.0 


10.0 


31.0 


Nb20s 


15.5 


CoO 


53.5 


1325 


>^ n-66 


100.0 


0.0 


20.0 


40.0 




33.0 


Fe203 


27.0 


1350 


n-67 


40.0 


60.0 


20.0 


40.0 


NbgOs 


33.0 


F02O3 


27.0 


1325 


^ n-68 


35.0 


65.0 


20.0 


40-0 


Nb^Os 


33.0 


FezO, 


27.0 


1300 


n-69 


Si02^S78% 














•)*$$>^ n-70 


Si02J56S71% :^'5X 














n-71 


SiO2iKS60% il=7^ 














n-72 Si02«5gS78% ^miKf^X 















[0066] 

Subsequently, each characteristic value was investigated like Example I using each obtained spacer sample. 
Young's modulus from the above-mentioned measurement result as evaluation of each sample And 250 or 
more GPas, 7.5x10-6 - 8.6x1 0-6/degree C and thermal conductivity More than 3W/m and K [ coefficient of 
linear expansion ] 200 or more GPas and coefficient of linear expansion evaluated as O the sample whose 
temperature coefficient of 3 or more W/m-K and a volume resistivity value 7.5x10-6 - 10x1 0-6/degree C 
and thermal conductivity is -5 - 5%/degree C about the sample whose temperature coefficient of a volume 
resistivity value is -3.5 - 3. 5%/degree C for O and Young's modulus. These results are shown in Table 7 and 
Table 8. 
[Table 7] 
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p 

( X lO'kK/m^) 


£ 

(GPb) 


E/p 
(cm) 


(X lo'^V-c) 


(%) . 


(W/m-K) 




-40^60*t;<0 




-40*^: 


(Q-m) 






3.9 


380 


97.4 


7.3 


— 


34 


6.1E+13 


1.0E+13 


-2.55 


— 


11^2 


3.9 


370 


94.9 


7.7 


1.0 


20 


8.0E+12 


2.0E+11 


-2.60 


® 


n -3 


3.9 


366 


93.8 


7.9 


1.1 


18 


4.3E+12 


9.9E+11 


-3.31 


@ 


U -4 


3.9 


354 


90.8 


8.0 


1.2 


17 


7.15+11 


6.5E+10 


-3.22 


@ 


n -5 


3.9 


344 


88.2 


9.0 


1.1 


12 


8.7E-H0 


9.9E+09 


-3.35 


o 


n -6 


3.8 


320 


84.2 


9.8 


1.3 


8 


4.7E+10 


6.1E+09 


-4.13 


o 


^ n -7 


3.9 


281 


72.1 


10.2 




6 


9.9E+09 


9.6eK)8 


-8.94 




n -8 


3.9 


367 


94,1 


7.2 


17 


12 






— 


— 


n -9 


3.5 


252 


72.0 


7.0 


21 


8 






— 


— 


u - 1 u 








TT t i 
W li - 1 1 


3.4 


226 


66.5 


6.8 


— 


7 


— 


— 


— 


— 


IT lO 
VR 11-12 


3.4 


200 


58.8 


6.7 


— 


5 






— 


— 


>&C IT « O 


3.3 


196 


59.4 


6.5 


— 


5 


I.OE+05 


3.2E+04 


— 


— 


IT t jl 


3.8 


283 


74.5 


7.5 


1.5 


7 


5.0E>n 


3.7E+10 


-1.40 




TT 4 C 

11 -15 


3.8 


278 


73.2 


7.5 


1.3 


5 


2.0E+11 


7.7E409 


-1.48 


® 


n -16 


3.7 


259 


70.0 


8.0 


1.4 


3 


3.7E+10 


l.OE+10 


-too 




n -17 


3.8 


260 


68.4 


8.6 


1.1 


3 


ME+tO 


5.6E+08 


-3.07 


® 




3.7 


257 


69.5 


8.9 




3 


I.OE+10 


6.2E^8 


-782 


— 


II -19 


3.5 


285 


81.4 


7.5 


3.2 


7 


5.0E+07 


6.7Et06 


-4.33 


o 


n -20 


3.4 


235 


69.1 


8.6 


5.4 


3 


9.6E+05 


1 .6E+05 


-4.44 


o 


11-21 


3.4 


195 


57.4 


8.9 




3 


I.OE+OS 


3.2E+04 


— 




3§c II -22 


3.4 


187 


55.0 


8.9 




2 


7.6E+04 


i2E+03 


-9.00 


— 


^Sc n -23 


3.5 


200 


57.1 


6.6 




7 






— 


— 


n -24 


3.4 


206 


60.6 


8.5 


4.7 


3 


9.9E*05 


1.1E+05 


-4.00 


o 


n -25 


3.4 


190 


55.9 


8.8 




3 


3.0E+05 


4.1E+04 


-863 


— 


II -26 


3.5 


205 


58.6 


6.8 




7 


2.2E+05 


5.6EH)4 


— 


— 


^ n -27 


3.4 


198 


58.2 


8.4 




3 


2.9E+05 


3.9EH)4 


— 


— 


n -28 


3.4 


190 


55.9 


8.6 




3 


2.6E405 


2.3E+04 


-8.17 


— 


n -29 


3.6 


230 


63.9 


6.7 




7 






— 


— 


n -30 


35 


220 


62.9 


8.5 


4.5 


3 


2.7E+08 


2.8E+07 


-3.61 


o 


^ 11-31 


3.5 


195 


55.7 


8.7 




3 


2.0E+O8 


1.9E+07 


-7.54 




$K n -32 


3.6 


221 


61.4 


6.8 




7 


2.8E+08 


1.5E+07 


-5.76 




-)K n-33 


3.7 


249 


67.3 


7.0 




8 










n-34 


3.6 


228 


63.3 


8.6 


4.3 


3 


1 .7E+09 


4,8E+08 


-2,60 


o 


^ n-35 


3.5 


190 


54.3 


8.8 




3 


7.5E+09 


2.9E+08 


-8.58 




■X' n-ae 


3.4 


198 


58.2 


7,0 




8 


5.0e+05 


8.8E^ 







^MnmmmKm\zHi^x. fflixtfr6.iE*i3ji*6.i x io'^t?i&^ci:^iti*-r^o 
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f> 


e 

(GPa) 


E/p 
<cm) 


(X lO^V^) 


(%) 


<W/m-K) 




M- n HI ^ M 4* /r\ 

— 40— ecy^iD 




(Q-m) 


(Q-m) 


^ n-37 


3.4 


19t 


56.2 


8.5 


11 


3 


6.5E'K)5 


8.4E+04 


— 




^ n-38 


3.3 


180 


54.5 


8.7 


— 


3 


— 




— 


— 


^ ir-39 


3.8 


252 


66.3 


7.0 


— 


8 


— 


— 


— 


— 


n-40 


3.6 


232 


64.4 


8.5 




3 


3.4EK)9 


2.7E+08 


-"3.60 


O 


^ n-41 


3.5 


191 


54.6 


8.6 


— 


3 


7.IEt09 


2.9E+08 


-8.11 


— 


^ n-42 


3.5 


206 


58.9 


6.9 


— 


8 


— 






— 


^ n-43 


3.4 


193 


56.8 


8.5 


12 


3 






— 


— 


n-44 


3.3 


197 


59.7 


8.6 


— 


3 


7.9E^9 


2.5E+08 


-9.11 


— 


$K' n-45 


37 


290 


78.4 


7.0 


— 


9 


— 




— 


— 


n-46 


3.6 


246 


68.3 


8.6 


3.7 


3 


6.9E*10 


7.9E409 


-3.22 


o 


n-47 


3.6 


194 


53.9 


8.7 




3 


8.0E+10 


2.9E+09 


-7.71 




$K n-48 


3.8 


291 


76.6 


7.1 


— 


9 




— 


— 


— 


1-49 


3.6 


231 


64.2 


8.5 


3.8 


3 


4.8E+10 


7.8E+09 


-4.06 


o 


n-50 


3,6 


193 


53.6 


8.7 


— 


3 


7.8E+04 


2.5E+03 


-8.87 


— 


>^ n-51 


3.6 


245 


68.1 


6.9 


— 


7 


— 


— 


— 


— 


n-52 


3.5 


210 


60.0 


8.4 


4.1 


3 


3.3£H)8 


5.8E+07 


-3.13 


o 


•)K n-53 


3.5 


189 


54.0 


8.5 




3 


8.2E+08 


2.6E+07 


-8.82 


— 


^ n-54 


3.7 


239 


64.6 


6.9 




7 


2.7E+05 


6.2E+04 




— 


11-55 


3.5 


208 


59.4 


8.4 




3 


4.0E+05 


4.8E-K)4 


— 


— 


^ n-56 


3.5 


190 


54.3 


8.5 


— 


3 


7.2E+08 


2.3E+07 


-9.96 


— 


11-57 


3,6 


240 


66.7 


6.8 


— 


8 


— 








a -58 


3.5 


220 


62.9 


8.5 


4.4 


3 


9.5EH)8 


1.2E*08 


-3.61 


o 


11-59 


3.5 


189 


54.0 


8.5 


— 


3 


9.2E-K)8 


3.0E+07 


-9.37 


— 


$K n-60 


3.8 


275 


72.4 


7.0 




7 


— 




— 


— 


n-61 


3.6 


237 


65.8 


8.5 


4.9 


3 


36EH)9 


4.3E+08 


-3.27 


o 


^ B-62 


3.6 


195 


54.2 


8.6 


— 


3 


7.3E+09 


1.8E+08 


-10.17 


— 


n-63 


3.8 


285 


75.0 


7.0 




8 






— 




n-64 


3.7 


239 


64.6 


8.5 


4.2 


3 


5.4E+I0 


7.1E+09 


-2.93 


o 


^ n-65 


3.6 


191 


53.1 


8.7 


— 


3 


86E+I0 


2.4E+09 


-8.44 


— 




3.6 


242 


67.2 


7.0 




7 










n-67 


3.5 


217 


62.0 


8.4 


3.5 


3 


3.7EH» 


8.2FK)7 


-3.31 


o 


^ n-68 


3.5 


192 


54.9 


8.5 




3 


7.3E+08 


2.1E+07 


-8.34 




n-69 


22 


65 


29.5 


6.0 




3 


2.2E+I2 


1.0E+I2 


-1.09 






2.3 


56 


24.3 


8.0 




3 


2.0E+12 


l.OE+12 


-1.00 




n-71 


2.8 


50 


17.9 


9.0 




1 


2.8E*^12 


1.1E>12 


-1.21 




n-72 


2.4 


82 


34.2 


3.3 




2 


1.1EH)9 


8.0E408 


-0.55 
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[0067] 

The sample (No.II-2-6) which consists titanic-acid calcixmi of 10 - 60 % of the weight an alumina 40 to 90% 
of the weight so that more clearly than Table 7 and Table 8 The high Young's modulus of 300 or more 
GPas, 80 or more high ratio-of-rigidity (E/rho) values, From 2% or less of rates of void occupancy area, the 
thermal conductivity 3W/m and more than K, and ordinary temperature, within the limits of 400 degrees C 
A 7.5 - lOxlO-6/degree C coefficient of thermal expansion, - While having the volume resistivity of 1x105 - 
1x1010 ohm-m in a 40-60-degree C temperature requirement - Make the temperature coefficient of the 
volume resistivity in a 40-60-degree C temperature requirement into the range of -5 - 5%/degree C, and it 
becomes possible to have evaluation of O and O as the spacer and tooth-back plate for FED, and to use it 
suitably. 

Titanic-acid calcium is contained for an alumina ten to 60% of the weight 40 to 90% of the weight as a 
principal component. It comes to contain 30 or less % of the weight of an addition component to 100 % of 
the weight of total of the above-mentioned alumina and titanic-acid calcium, as an addition component — a 
manganese dioxide — the [ 15 - 90 % of the weight, and periodic table ] — 5a group element oxide three to 
40% of the weight And the sample (No.II-14-17, 19, 20, 24, 30, 34, 40, 46, 49, 52, 58, 61, 64, 67) which 
comes to contain the oxide of an iron-group metal five to 80% of the weight The high Young's modulus of 
200 or more GPas, 60 or more high ratio-of-rigidity (E/rho) values, From 6% or less of rates of void 
occupancy area, the thermal conductivity 3W/m and more than K, and ordinary temperature, within the 
limits of 400 degrees C A 7.5 - lOxlO-6/degree C coefficient of thermal expansion, - While having the 
volume resistivity of 1x105 - 1x1012 ohm-m in a 40-60-degree C temperature requirement - Make the 
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temperature coefficient of the volume resistivity in a 40-60-degree C temperature requirement into within 
the limits of -5 - 5%/degree C, and it becomes possible to have evaluation of O and O as the spacer and 
tooth-back plate for FED, and to use it suitably. 

On the other hand, a sample (No.II-13, 21, 22, 26, 27, 36, 37, 54, 55) - It is the volume resistivity of 1x105 
or less ohm-m in the 40-60-degree C temperature requirement. Moreover, a sample (No.II-7, 18, 22, 25, 28, 
31, 32, 35, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68) - It was out of range, and since [ whose temperature 
coefficient of volume resistivity is -5 - 5%/degree C in a 40-60-degree C temperature requirement ] 
ebumation of the sample (No, 10) was not carried out at the time of sintering, it was not able to acquire a 
desired property. 

Furthermore, as for a sample (No.II-1, 7, 8, 9, 11, 12, 13, 23, 26, 29, 32, 33, 36, 39, 42, 45, 48, 51, 54, 57, 
60, 63, 66), ordinary temperature shows that there is no coefficient of linear expansion of 400 degrees C in 
within the limits which is 7.5 - lOxlO-6/degree C. 

Moreover, the passage with the glass clear by the sample (No.II-69-72) which is an example of a 
comparison, all thermal conductivity is 3 or less W/m-K, and it became clear that the ratio of rigidity of a 
sample (70 No. 11-69, 71) is as low as 30x1 09cm or less, and coefficient of linear expansion is still as lower 
as 6.0x1 0-6/degree C and 3,3x1 0-6/degree C respectively about a sample (69 No.II- 72). 
[0068] 

(Example III) 

Alumina powder, titanium carbide powder, and zirconia powder were prepared, and wet blending was 
carried out in the tumbling mill after weighing capacity so that it might become a rate as the presentation of 
the ceramics shows in Table 9. The slurry after mixing was dried by spray dry, and it considered as the raw 
material for sintering. 

The spacer sample as shown in drawing 1 was produced by carrying out press forming of the obtained raw 
material for sintering, and calcinating in a non-oxidizing atmosphere for 2 hovirs at the temperature shown in 
Table 9. The presentation of each sample is shown in Table 9. 
[Table 9] 









ZrOz 

(£S%) 




AI2O3 


TiC 
(MS%) 




5« in-1 


25.0 


95.0 


5.0 


1775 


^ m-2 


55.0 


95.0 


5.0 


1725 


•)K ni-3 


22.0 


93.0 


7.0 


1800 


EI -4 


25.0 


93.0 


7.0 


1775 


in-5 


35.0 


93.0 


7.0 


1750 


ni-6 


55.0 


93.0 


7.0 


1725 


in-7 


57.0 


93.0 


7.0 


1700 


ni-8 


25.0 


85.0 


15.0 


1725 


ni-9 


35.0 


85.0 


15.0 


1750 


in-10 


55.0 


85.0 


15.0 


1700 


•X- m-n 


22.0 


72.0 


28.0 


1800 


ni-12 


25.0 


72.0 


28.0 


1800 


ni-13 


35.0 


72.0 


28.0 


1775 


ni-14 


55.0 


72.0 


28.0 


1750 


5K- ni-15 


57.0 


72.0 


28.0 


1725 


^ ni-16 


25.0 


70.0 


30.0 


1800 


•)K ni-17 


55.0 


70.0 


30.0 


1775 



[0069] 

Subsequently, each characteristic value was investigated like Example I about each obtained sample. 
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Coefficient of linear expansion from the above-mentioned measurement result as evaluation of each sample 
And 8x10-6 - 9xl0-6/degree C, 300 or more GPas and thermal conductivity the sample whose temperature 
coefficient of 5 or more W/m-K and a volume resistivity value Young's modulus is -1 - 1%/degree C O, 
Coefficient of linear expansion evaluated as O the sample whose temperature coefficient of 5 or more W/m- 
K and a volume resistivity value 300 or more GPas and thermal conductivity is -5 - 5% for 8x10-6 - 9x10- 
6/degree C and Young's modulus. These results are shown in Table 10. 
[Table 10] 
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[0070] 

When the remainder consists a zirconia of an alumina and titanium carbide 25 to 55% of the weight and 
total of the above-mentioned alumina and titanium carbide is made into 100 % of the weight so that more 
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clearly than Table 10, An alumina the sample (NoJII-4, 5, 6, 8, 9, 10, 12, 13, 14) which titanium carbide 
comes to contain seven to 28% of the wei^t 72 to 93% of the weight The high Young's modulus of 300 or 
more GPas, the high anti-chip box reinforcement of 500 or more MPas, 60 or more high ratio-of-rigidity 
(E/rho) values, the rate of void occupancy area of 2% or less, the thermal conductivity of 5 or more W/m-K, 
While having the volume resistivity of 1x1 05 -1x1012 ohm-m within the limits of 400 degrees C from 
ordinary temperature in a 8 - 9xl0-6/degree C coefficient of thermal expansion and a -40-60-degree C 
temperature requirement - Make the temperature coefficient of the volume resistivity in a 40-60-degree C 
temperature requirement into the range of -5 - 5%/degree C, and it becomes possible to have evaluation of O 
and O as the spacer and tooth-back plate for FED, and to use it suitably. 

On the other hand, it becomes out of range and, as for a sample (No.III-1, 2, 8, 17), it turns out [ whose 
temperature coefficient of volume resistivity is -5 - 5%/degree C in a -40-60-degree C temperature 
requirement ] that the sample (No.III-16) does not have 1x105 to 1x1012 or more ohm-m in a -40-60-degree 
C temperature requirement. Furthermore, the ratio of rigidity of a sample (7 No.III- 16) is as low as 
60xl09cm or less, and it tums out that there is no sample (No.III-3, 7, 8, 12, 16) in within the limits whose 
coefficient of linear expansion of 400 degrees C is 8x10-6 - 9xl0-6/degree C from ordinary temperature. 
[0071] 

[Effect of the Invention] 

The member for display units of this invention is a member for display units by which the tooth-back plate 
equipped with the electron source and a front plate are used for the display unit which comes to carry out 
opposite arrangement through a spacer. For Young's modulus (E), 120 or more GPas and the ratio of rigidity 
(E/rho) is [ the coefficient of linear expansion from 40x1 09cm or more and ordinary temperature to 400 
degrees C ] 7.5x10-6 - lOxlO-6/degrees C. While distortion generated by an impact etc. when the rate of 
void occupancy area consists of ceramics which is 6% or less can protect precision degradation of 
equipment Since it becomes the coefficient of linear expansion of the glass for adhesion used in the case of 
junction to a tooth-back plate, a spacer, a front plate, etc., and a near value, The vacuum leak inside the 
equipment by generating of the crack in a joint and precision degradation of equipment depended distorted 
are prevented. Degradation and the defect of image quality can also be prevented effectively, in case the 
moisture of a member and removal of an organic affix are performed fiirther, it can heat-treat in an elevated 
temperature, and it is effective in the ability to control generating of the out gas which occurs in that case. 
[0072] 

The member for display units of this invention is effective in the ability of the volume resistivity value in a - 
40-60-degree C temperature requirement to give insulation thru/or some conductivity, i.e., half-conductivity, 
when the temperature coefficient of 1x105 - 1x1012 ohm-m, and volume resistivity is -5 - 5%/degree C. 
[0073] 

40 - 90 % of the weight per sort [ at least ] as which the member for display units of this invention is chosen 
from an alumina, forsterite, and a steatite. General formulas AB03 or M02 or XO (A, B, M, and X are the 
same as the above among each type.) Since it consists of ceramics containing 10 - 60 % of the weight of 
components with which it is expressed, while having the middle of an insulator and a conductor, or the 
volume resistivity beyond it Since the width of face to which volume resistivity is changed with the 
temperature of the ceramics is reduced sharply. With the method of the electron source of the display unit 
with which an electron is emitted, the electron ray by field emission is obtained, it has the insulation of the 
range which does not miss the electrical potential difference concerning cathode and an anode plate, and a 
member is used from an electron source, the magnitude of the electrical potential difference built between 
cathode and an anode plate, etc. The member which has the volume resistivity value of the request which 
has half-conductivity can be obtained. 
[0074] 

Moreover, 40 - 90 % of the weight per sort [ at least ] which is chosen from an alumina, forsterite, and a 
steatite according to other members for display units of this invention. General formulas AB03 or M02 or 
XO (A, B, M, and X are the same as the above among each type.) 10 - 60 % of the weight of components 
with which it is expressed is contained. Further The above-mentioned alumina, It comes to contain the 
addition component below 30 weight sections to forsterite and the total 100 weight section of a component 
expressed with at least one sort, AB03 or M02, or XO among steatites, as the above-mentioned addition 
component - a manganese dioxide — the [ 15 - 90 % of the weight, and periodic table ] ~ 5a group element 
oxide three to 40% of the weight And since it comes to contain the oxide of an iron-group metal five to 80% 
of the weight, this addition component acts as conductive grant material. Hold Young's modulus, the ratio of 
rigidity, and thermal conductivity to a high value, and generating of the crack by an impact etc. is prevented. 
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- The temperature coefficient of the volume resistivity [ value / in 40-60 degrees C / volume resistivity ] in 
IxlOSohms - 1x1010 ohm-m, and this temperature requirement can be carried out in **5%/degree C or less, 
and it can have half-conductivity. 
[0075] 

Furthermore, since according to the member for display units of this invention the coefficient of linear 
expansion from ordinary temperature to 400 degrees C is 7.5x10-6 - lOxlO-6/degree C and it becomes the 
coefficient of linear expansion of the glass for adhesion used in the case of junction to a tooth-back plate, a 
spacer, and a front plate, and a near value, the vacuum leak inside the equipment by generating of the crack 
in a joint and precision degradation of equipment depended distorted can be prevented. 
[0076] 

According to the member for display units of this invention, Young's modulus (E) Furthermore, 120 or more 
GPas, 40x1 09cm or more and the rate of void occupancy area 6% or less, [ the ratio of rigidity (E/rho) ] The 
volume resistivity value in the temperature requirement whose thermal conductivity is 3 or more W/m-K 
and -40-60 degrees C from the temperature coefficient of lxl05ohms - 1x1010 ohm-m, and volume 
resistivity being -5 - 5%/degree C While being able to prevent precision degradation of equipment therefore 
distorted, in case [ in which it generates by an impact etc. ] the moisture of each part material and removal 
of an organic affix are performed, it can heat-treat in an elevated temperature, and generating of the out gas 
which occurs in that case can be controlled. 
[0077] 

According to another member for display units of this invention, moreover, the member for display imits 
Titanium carbide is contained for an alumina seven to 28% of the weight 72 to 93% of the weight. Since it 
consists of ceramics which comes to contain 33 - 122% of the weight of a zirconia to 100 % of the weight of 
total of the above-mentioned alumina and titanium carbide, while having the middle of an insulator and a 
conductor, or the volume resistivity beyond it Since the width of face to which volume resistivity is changed 
with the temperature of the ceramics is reduced sharply, With the method of the electron source of the 
display unit with which an electron is emitted, the electron ray by field emission is obtained, it has the 
insulation of the range which does not miss the electrical potential difference conceming cathode and an 
anode plate, and a member is used from an electron source, the magnitude of the electrical potential 
difference built between cathode and an anode plate, etc. The member which has the volume resistivity 
value of the request which has half-conductivity can be obtained. 
[0078] 

Since this invention formed the display unit using the above-mentioned member for display units, it obtains 
the electron ray by field emission, lias the insulation of the range which does not miss the electrical potential 
difference conceming cathode and an anode plate, and can prevent degradation and the defect of image 
quality effectively further again. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing 1 operation gestalt of the display unit of this invention. 

[Description of Notations] 

1 : Tooth-back plate 

la: Cathode 

2: Front plate 

2a: Fluorescent substance 

3: Spacer 

4: Side attachment wall 
[Translation done.] 
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* NOTICES * 



JPO and NCZPl are not responsible for any 
damages caused by the use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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